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(54) APPARATUS FOR CONTROLLING PRINTING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lighten a user's burden and 
efficiently disperse loads of printing processes of devices 
connected to a network, by providing a selecting means 
which selects a printing apparatus of the shortest printing 
time among a plurality of printing apparatuses connected to 
the network. 

SOLUTION: A server 101 having a function of a printing 
control device is set as one node on a communication line 
113 such as LAN or the like, and connected to a plurality of 
personal computers 107a, 107b and a plurality of network 
printers 114a, 114b in a mutually communicable manner. 
Upon receipt of a printing requirement from any of a plurality 
of client terminals connected to the network any of the 
plurality of printers carries out printing. At this time, the 
printer 1 14a, 1 14b of the shortest printing time of printing 
data is selected on the basis of information related to the 
transmitted printing data and collected information of each 
printer 1 14a, 1 14b. The printing data are sent to the selected 
printer to carry out the printing. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A print control unit which performs control for performing printing in response to a printing 
demand from either of two or more client terminals connected to a network with either of two or 
more printers connected to said network, comprising: 

A collecting means which collects information about information about performance and the present 
state of each printer from each of two or more of said printers. 

If the printing demand is received with print data from one of said two or more client terminals, A 
selecting means which chooses a printer with which printing time of said print data serves as the 
minimum among said two or more printers based on information about print data transmitted from the 
client terminal, and information collected by said collecting means, A control means controlled to 
transmit said print data to a printer selected by this selecting means, and to perform printing 
execution. 

[Claim 2]A print control unit which performs control for performing printing in response to a printing 
demand from either of two or more client terminals connected to a network with either of two or 
more printers connected to said network, comprising: 

A collecting means which collects information about information about performance and the present 
state of each printer from each of two or more of said printers. 

If the printing demand is received with print data from one of said two or more client terminals, An 
evaluation value is computed by performing weighting based on conditions specified by user to 
information about print data transmitted from the client terminal, and information collected by said 
collecting means, A selecting means which chooses a printer with which printing time of said print 
data serves as the minimum among said two or more printers based on this evaluation value, and a 
control means controlled to transmit said print data to a printer selected by this selecting means, and 
to perform printing execution. 

[Claim 3]In a print control unit which performs control for performing printing in response to a printing 
demand from either of two or more client terminals connected to a network with either of two or 
more printers connected to said network, Information about information about performance and the 
present state of each to each client terminal of said two or more client terminals, A collecting means 
which collects information about information about performance and the present state of each printer 
from each of two or more of said printers, If the printing demand is received with print data from one 
of said two or more client terminals, Information about print data transmitted from the client terminal, 
and information about performance of a self-device and information about the present state, A 
selecting means which chooses one thing from which expansion time of said print data serves as the 
minimum among a self-device, said two or more printers, and said two or more client terminals based 
on information collected by said collecting means, A control means controlled to perform image 
expansion of said print data is provided to a self-device, a printer, or a client terminal selected by 
this selecting means, A print control unit carrying out printing execution with either of said two or 
more printers to print data in which said image expansion was performed. 

[Claim 4]A printing demand from either of two or more client terminals connected to a network is 
received, In a print control unit connected to said network which performs control for performing 
printing with either of two or more printers connected to said network, Information about information 



about each performance and the present state of other print control units connected to said network, 
Information about information about performance and the present state of each to each client 
terminal of said two or more client terminals, A collecting means which collects information about 
own performance, and information about the present state, If the printing demand is received with 
print data from one of said two or more client terminals, Information about print data transmitted 
from the client terminal, and information about performance of a self-device and information about 
the present state, A selecting means which chooses one thing from which expansion time of said 
print data serves as the minimum among a self-device, a print control unit besides the above, said 
two or more printers, and said two or more client terminals based on information collected by said 
collecting means, A control means controlled to perform image expansion of said print data to a print 
control unit, a printer, or a client terminal selected by this selecting means, A print control unit 
carrying out printing execution with either of said two or more printers to said print data in which it 
provided and said image expansion was performed. 

[Claim 5]In a print control unit which performs control for performing printing in response to a printing 
demand from either of two or more client terminals connected to a network with either of two or 
more printers connected to said network, Information about performance of each of two or more of 
said client terminals to each client terminal, and information about the present state, A collecting 
means which collects information about performance of each printer, and information about the 
present state from each of two or more of said printers, If the printing demand is received with print 
data from one of said two or more client terminals, Based on information about print data transmitted 
from the client terminal, and information collected by said collecting means, so that printing time of 
said print data may serve as the minimum, A calculating means which computes a distributed rate 
which assigns image expansion processing of said print data to a printer and said two or more client 
terminals of said plurality, According to a distributed rate computed by this calculating means, a 
control means controlled to perform image expansion of said print data is provided to a self-device, a 
printer of said plurality, and said two or more client terminals, A print control unit carrying out 
printing execution with either of said two or more printers to said print data in which said image 
expansion was performed. 

[Claim 6]In a print control unit which performs control for performing printing in response to a printing 
demand from either of two or more client terminals connected to a network with either of two or 
more printers connected to said network, Information about information about each performance and 
the present state of other print control units connected to said network, Information about 
information about each to performance and the present state of two or more of said client terminals, 
A collecting means which collects information about own information about performance and the 
present state, If the printing demand is received with print data from one of said two or more client 
terminals, Based on information about print data transmitted from the client terminal, information 
about performance of a self-device and information about the present state, and information 
collected by said collecting means, so that printing time of said print data may serve as the minimum, 
According to a distributed rate computed by calculating means which computes a distributed rate 
which assigns image expansion processing to a self-device, a print control unit besides the above, a 
printer of said plurality, and said two or more client terminals, and this calculating means, A control 
means controlled to a self-device, a print control unit besides the above, a printer of said plurality, 
and said two or more client terminals to perform image expansion of said print data, A print control 
unit carrying out printing execution with either of said two or more printers to said print data in which 
it provided and said image expansion was performed. 

[Claim 7]In a print control unit which performs control for performing printing in response to a printing 
demand from either of two or more client terminals connected to a network with either of two or 
more printers connected to said network, A collecting means which collects information about 
performance of each printer, and information about the present state from each of two or more of 
said printers, If the printing demand is received with print data from one of said two or more client 
terminals, A selecting means which chooses a printer with which printing time of said print data 
serves as the minimum among said two or more printers based on information about print data 
transmitted from the client terminal, and information collected by said collecting means, A control 
means controlled to transmit said print data to a printer selected by this selecting means, and to 
perform printing execution, Provide a measurement means which measures printing execution time 
after printing is started with a printer selected by said selecting means until printing is completed, 



and said selecting means, A print control unit, wherein printing time of said print data chooses a 
printer used as the minimum based on printing execution time measured by said measurement means. 

[Claim 8]In a print control unit which performs control for performing printing in response to a printing 
demand from either of two or more client terminals connected to a network with either of two or 
more printers connected to said network, Information about information about performance and the 
present state of each to each client terminal of said two or more client terminals, A collecting means 
which collects information about information about performance and the present state of each printer 
from each of two or more of said printers, If the printing demand is received with print data from one 
of said two or more client terminals, Information about print data transmitted from the client terminal, 
and information about performance of a self-device and information about the present state, A 
selecting means which chooses one thing from which expansion time of said print data serves as the 
minimum among a self-device, said two or more printers, and said two or more client terminals based 
on information collected by said collecting means, According to control by the 1st control means 
controlled to a self-device, a printer, or a client terminal selected by this selecting means to perform 
image expansion of said print data, and this 1st control means, In a printer which carries out printing 
execution according to control by the 2nd control means controlled to perform printing of said print 
data in which said image expansion was performed to any one of said two or more of the printers, and 
this 2nd control means, A print control unit, wherein it provides a measurement means which 
measures printing execution time after printing is started until printing is completed and said 
selecting means chooses one thing from which expansion time of said print data serves as the 
minimum based on printing execution time measured by said measurement means. 
[Claim 9]A printing demand from either of two or more client terminals connected to a network is 
received, In a print control unit connected to said network which performs control for performing 
printing with either of two or more printers connected to said network, Information about information 
about each performance and the present state of other print control units connected to said network, 
Information about information about each to each performance and the present state of two or more 
of said client terminals, A collecting means which collects information about own performance, and 
information about the present state, If the printing demand is received with print data from one of 
said two or more client terminals, Information about print data transmitted from the client terminal, 
and information about performance of a self-device and information about the present state, A 
selecting means which chooses one thing from which expansion time of said print data serves as the 
minimum among a self-device, a print control unit besides the above, said two or more printers, and 
said two or more client terminals based on information collected by said collecting means, The 1st 
control means controlled to perform image expansion of said print data to a print control unit, a 
printer, or a client terminal selected by this selecting means, The 2nd control means controlled 
according to control by this 1st control means to perform printing of said print data in which said 
image expansion was performed to any one of said two or more of the printers, In a printer which 
carries out printing execution according to control by this 2nd control means, A print control unit, 
wherein it provides a measurement means which measures printing execution time after printing is 
started until printing is completed and said selecting means chooses that from which expansion time 
of said print data serves as the minimum based on printing execution time measured by said 
measurement means. 

[Claim 10]In a print control unit which performs control for performing printing in response to a 
printing demand from either of two or more client terminals connected to a network with either of 
two or more printers connected to said network, Information about information about each to each 
performance and the present state of two or more of said client terminals, A collecting means which 
collects information about information about each performance, and the present state from each of 
two or more of said printers, If the printing demand is received with print data from one of said two or 
more client terminals, Based on information about print data transmitted from the client terminal, 
information about information about performance and the present state of a self-device, and 
information collected by said collecting means, so that printing time of said print data may serve as 
the minimum, A calculating means which computes a distributed rate which assigns image expansion 
processing to a self-device, a printer of said plurality, and said two or more client terminals, 
According to control by the 1st control means controlled to a self-device, a printer of said plurality, 
and said two or more client terminals according to a distributed rate computed by this calculating 



means to perform image expansion of said print data, and this 1st control means, In a printer which 
carries out printing execution according to control by the 2nd control means controlled to perform 
printing of said print data in which said image expansion was performed to any one of said two or 
more of the printers, and this 2nd control means, A print control unit, wherein it provides a 
measurement means which measures printing execution time after printing is started until printing is 
completed and said calculating means computes said distributed rate based on printing execution 
time measured by said measurement means. 

[Claim I1]ln a print control unit which performs control for performing printing in response to a 
printing demand from either of two or more client terminals connected to a network with either of 
two or more printers connected to said network, Information about information about each 
performance and the present state of other print control units connected to said network, 
Information about information about each to each performance and the present state of two or more 
of said client terminals, A collecting means which collects information about own performance, and 
information about the present state, If the printing demand is received with print data from one of 
said two or more client terminals, Based on information about print data transmitted from the client 
terminal, information about information about performance and the present state of a self-device, and 
information collected by said collecting means, so that printing time of said print data may serve as 
the minimum, According to a distributed rate computed by calculating means which computes a 
distributed rate which assigns image expansion processing to a self-device, a print control unit 
besides the above, a printer of said plurality, and said two or more client terminals, and this 
calculating means, The 1st control means controlled to a self-device, a print control unit besides the 
above, a printer of said plurality, and said two or more client terminals to perform image expansion of 
said print data, The 2nd control means controlled according to control by this 1st control means to 
perform printing of said print data in which said image expansion was performed to any one of said 
two or more of the printers, In a printer which carries out printing execution according to control by 
this 2nd control means, A print control unit, wherein it provides a measurement means which 
measures printing execution time after printing is started until printing is completed and said 
calculating means computes said distributed rate based on printing execution time measured by said 
measurement means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the control device which performs control for 
performing printing in response to the printing demand from either of two or more client terminals 
connected to the network with either of two or more printers connected to said network. 
[0002] 

[Description of the Prior Art]A Page Description Language (PDL:page description language) is a 
language which denotes how a character and a figure are arranged to the "page" which is a batch of 
a page printer. Usually, a printer receives the page data written in this language, and develops it to a 
print image. 

[0003]Compared with the method of developing altogether, load distributes the method of using PDL, 
to the printer side to a print image by the personal computer side. And since the amount of data 
transmitting decreased, there was a merit that printing time became short as a result. 
[0004]However, with highly-efficient-izing of CPU in recent years, when the performance of CPU was 
to some extent high, it developed with the image by the personal computer side, and also when it is 
[ printing ] quicker to send bit map data to a printer, it has come out. 

[0005]In OS with spool setting out at the time of printing, setting out sends print data to a printer 
directly, without spooling a print job or spooling, or ** is large to two and it is divided. There are two, 
EMF (enhanced metafile format) and RAW, as a form of the data to spool at the time of setting out to 
spool. If the page [ 1st ] data is spooled, after spooling the data for all the pages which sends print 
data to a printer, there are two of ** which send print data to a printer, and there are five choices in 
total. 

[0006]In using a TrueType font for printing of a character, there are mainly four of the followings in 
the disposal method of rasterizing (deployment to the bit map of outline data) of a TrueType font. 
When a printer contains font data and it rasterizes with a printer, it comes out, when rasterizing a 
font with a personal computer when transmitting font data from a personal computer and rasterizing 
from a printer, rasterizing a font with a personal computer when carrying out a cash advance with a 
printer, and sending to a printer directly. 

[0007]The actual condition is that these complicated setting out is usually used with default 
configuration. Because, investigating what kind of influence the function and performance of the 
printer continuing improvement, without remaining, each one function's of every being checked, and it 
having on printing quality or press speed is to take time and effort dramatically. 

[0008]The Salutation Consortium aiming at creating and spreading the "specification" which specifies 
the compatibility of a computer, office equipment, and mobile apparatus and compatibility in July, 
1995 was founded by the international economic organization, salut — the TESHON architecture (it 
is hereafter described as SLA) — the upper layer of the transport layer of an industry standard — 
- salut — TESHON manager", [ define and ] By exchanging the characteristics between a client and 
a functional unit (what abstracted the service which apparatus provides), the service which gets to 
know what kind of function a partner's functional unit is supporting is provided. 

[0009]SLA — salut — it is a communications protocol between TESHON managers — " — salut — 
with TESHON manager protocol." salut — it is API between a TESHON manager, a functional unit, or 
a client — " — salut — TESHON manager API", it is a protocol between the clients at the time of a 
functional unit providing service — " — salut — TESHON personality protocol" is specified. 



[0010]As information about the print function unit which is SLA and is exchanged for a client terminal 
between printers, for example, "The form (kind of PDL) currently supported", and "paper sizes (A4, 
B4, etc.) currently supported" When the sorter sticks "the number of bottles", "the resolution 
(200dpi, 400dpi, etc.) currently supported" — " — screen printing can be performed — it cannot /do 
— " — etc. — it is and by exchanging information mutually shows what kind of service a partner's 
apparatus provides. 
[0011] 

[Problem(s) to be Solved by the Invention]For example, although the state of the present printer can 
be obtained with a remote client terminal by using a protocol like SLA, Human being still prints with 
which printer eventually, or makes a judgment, and there is a problem that the printer which prints 
must be specified in consideration of the function of a printer, printing time, etc. for example. 
[0012]The one where printing job time after a printing demand is made from a client terminal in 
relation to printing time until it carries out the end of printing is possible shorter is desirable. For that 
purpose, it is necessary to perform load sharing of a printing job efficiently among the apparatus (a 
printer, a client terminal, etc.) connected on the network. However, although it specified whether 
specific gravity is put on the personal computer side for the place which print data develop with a 
printer driver, or specific gravity would be put on the printer side, when setting up how, it was various 
by the performance of the connected printer and personal computer whether performance went up 
most, and trial and error were required for setting out. That is, there was a problem that load sharing 
in a printing job was not able to be performed efficiently. 

[0013]The actual press speed of the printer used as the decision criterion at the time of choosing 
one printer from two or more printers generally becomes a value later than the nominal fastest value 
according to the loaded condition of CPU of a personal computer, the loaded condition of a printer, 
the kind of data which it is going to print, etc. Especially in the system closed in LAN etc., press 
speed changes by the components (the number and performance of a personal computer, the number 
and performance of a printer, the number, performance of a server, etc.) of a system. Since there 
was no way which gets to know the performance of these actual press speed clearly, there was a 
problem that a printer with the shortest printing time was not able to be easily chosen from two or 
more printers. 

[0014]Then, this invention is made in view of the above-mentioned problem, and is a thing, 
the purpose is to provide the print control unit which can perform efficiently load sharing of the 
printing job between each apparatus which printing time could choose the shortest printer easily from 
two or more printers boiled and connected, and could ease the user's burden, and was connected to 
the network. 

[0015] 

[Means for Solving the Problem] A print control unit (claim 1) of this invention receives a printing 
demand from either of two or more client terminals connected to a network, In a print control unit 
which performs control for performing printing with either of two or more printers connected to said 
network, A collecting means which collects information about information about performance and the 
present state of each printer from each of two or more of said printers, If the printing demand is 
received with print data from one of said two or more client terminals, A selecting means which 
chooses a printer with which printing time of said print data serves as the minimum among said two 
or more printers based on information about print data transmitted from the client terminal, and 
information collected by said collecting means, By providing a control means controlled to transmit 
said print data to a printer selected by this selecting means, and to perform printing execution, Since 
it will judge automatically whether it can output most quickly and processing execution will be 
performed if it prints with which printer out of two or more printers, a user s burden is eased and load 
sharing of a printer is also performed efficiently. 

[001 6]A print control unit (claim 2) of this invention, In a print control unit which performs control for 
performing printing in response to a printing demand from either of two or more client terminals 
connected to a network with either of two or more printers connected to said network, A collecting 
means which collects information about information about performance and the present state of each 
printer from each of two or more of said printers, If the printing demand is received with print data 
from one of said two or more client terminals, An evaluation value is computed by performing 



weighting based on conditions specified by user to information about print data transmitted from the 
client terminal, and information collected by said collecting means, A selecting means which chooses 
a printer with which printing time of said print data serves as the minimum among said two or more 
printers based on this evaluation value, By providing a control means controlled to transmit said print 
data to a printer selected by this selecting means, and to perform printing execution, Since it will 
judge automatically whether it can output most quickly and processing execution will be performed if 
it prints with which printer out of two or more printers, a user's burden is eased and load sharing of a 
printer is also performed efficiently. 

[001 7]A print control unit (claim 3, claim 4) of this invention, In a print control unit which performs 
control for performing printing in response to a printing demand from either of two or more client 
terminals connected to a network with either of two or more printers connected to said network, 
Information about information about performance and the present state of each to each client 
terminal of said two or more client terminals, A collecting means which collects information about 
information about performance and the present state of each printer from each of two or more of 
said printers, If the printing demand is received with print data from one of said two or more client 
terminals, Information about print data transmitted from the client terminal, and information about 
performance of a self-device and information about the present state, A selecting means which 
chooses one thing from which expansion time of said print data serves as the minimum among a self- 
device, said two or more printers, and said two or more client terminals based on information 
collected by said collecting means, A control means controlled to perform image expansion of said 
print data is provided to a self-device, a printer, or a client terminal selected by this selecting means, 
Since it will judge automatically whether a printing job is the quickest and processing execution will 
be performed if print data are developed by which apparatus by carrying out printing execution with 
either of said two or more printers to print data in which said image expansion was performed, A 
users burden is eased and load sharing between a print control unit (server) / client terminal 
(personal computer) / printer (printer) also comes to be performed efficiently. 

[0018]Even when two or more print control units are installed on a network, similarly, a user's burden 
is eased and load sharing between a print control unit (server) / client terminal (personal computer) / 
printer (printer) comes to be performed efficiently. 

[001 9]A print control unit (claim 5, claim 6) of this invention, In a print control unit which performs 
control for performing printing in response to a printing demand from either of two or more client 
terminals connected to a network with either of two or more printers connected to said network, 
Information about performance of each of two or more of said client terminals to each client terminal, 
and information about the present state, A collecting means which collects information about 
performance of each printer, and information about the present state from each of two or more of 
said printers, If the printing demand is received with print data from one of said two or more client 
terminals, Based on information about print data transmitted from the client terminal, and information 
collected by said collecting means, so that printing time of said print data may serve as the minimum, 
A calculating means which computes a distributed rate which assigns image expansion processing of 
said print data to a printer and said two or more client terminals of said plurality, According to a 
distributed rate computed by this calculating means, a control means controlled to perform image 
expansion of said print data is provided to a self-device, a printer of said plurality, and said two or 
more client terminals, By carrying out printing execution with either of said two or more printers to 
said print data in which said image expansion was performed, They are two or more apparatus (by 
distributing a print control unit (server) / client terminal (personal computer) / printer (printer)) on a 
network about development processing of print data. Load sharing between a print control unit 
(server) / client terminal (personal computer) / printer (printer) comes to be performed efficiently. 
[0020]It is also the same as when two or more print control units are installed on a network. 
[0021]A print control unit (claim 7) of this invention, In a print control unit which performs control for 
performing printing in response to a printing demand from either of two or more client terminals 
connected to a network with either of two or more printers connected to said network, A collecting 
means which collects information about performance of each printer, and information about the 
present state from each of two or more of said printers, If the printing demand is received with print 
data from one of said two or more client terminals, A selecting means which chooses a printer with 
which printing time of said print data serves as the minimum among said two or more printers based 



on information about print data transmitted from the client terminal, and information collected by said 
collecting means, A control means controlled to transmit said print data to a printer selected by this 
selecting means, and to perform printing execution, Provide a measurement means which measures 
printing execution time after printing is started with a printer selected by said selecting means until 
printing is completed, and said selecting means, When printing time of said print data chooses a 
printer used as the minimum based on printing execution time measured by said measurement means, 
real printing time of each printer in the case of printing job execution is measured, Improvement in 
predictability can be aimed at by feeding back the statistic at any time as a parameter which shows 
performance of a printer, and using for calculation of an evaluation value in the case of printer 
selection. 

[0022]A print control unit (claim 8, claim 9) of this invention, In a print control unit which performs 
control for performing printing in response to a printing demand from either of two or more client 
terminals connected to a network with either of two or more printers connected to said network, 
Information about information about performance and the present state of each to each client 
terminal of said two or more client terminals, A collecting means which collects information about 
information about performance and the present state of each printer from each of two or more of 
said printers, If the printing demand is received with print data from one of said two or more client 
terminals, Information about print data transmitted from the client terminal, and information about 
performance of a self-device and information about the present state, A selecting means which 
chooses one thing from which expansion time of said print data serves as the minimum among a self- 
device, said two or more printers, and said two or more client terminals based on information 
collected by said collecting means, The 1st control means controlled to a self-device, a printer, or a 
client terminal selected by this selecting means to perform image expansion of said print data, The 
2nd control means controlled according to control by this 1st control means to perform printing of 
said print data in which said image expansion was performed to any one of said two or more of the 
printers, In a printer which carries out printing execution according to control by this 2nd control 
means, Provide a measurement means which measures printing execution time after printing is 
started until printing is completed, and said selecting means, When expansion time of said print data 
chooses one thing used as the minimum based on printing execution time measured by said 
measurement means, Improvement in predictability can be aimed at by using for calculation of an 
evaluation value at the time of measuring real printing time of each printer in the case of printing job 
execution, feeding back the statistic at any time as a parameter which shows performance of a 
printer, and a printer and a print-data deployment place choosing. 

[O023]It is also the same as when two or more print control units are installed on a network. 
[0024]A print control unit (claim 10, claim 11) of this invention, In a print control unit which performs 
control for performing printing in response to a printing demand from either of two or more client 
terminals connected to a network with either of two or more printers connected to said network, 
Information about information about each to each performance and the present state of two or more 
of said client terminals, A collecting means which collects information about information about each 
performance, and the present state from each of two or more of said printers, If the printing demand 
is received with print data from one of said two or more client terminals, Based on information about 
print data transmitted from the client terminal, information about information about performance and 
the present state of a self-device, and information collected by said collecting means, so that printing 
time of said print data may serve as the minimum, According to a distributed rate computed by 
calculating means which assigns image expansion processing to a self-device, a printer of said 
plurality, and said two or more client terminals, and computes a distributed rate, and this calculating 
means, a self-device, a printer of said plurality, and said two or more client terminals are received, 
The 1st control means controlled to perform image expansion of said print data, The 2nd control 
means controlled according to control by this 1st control means to perform printing of said print data 
in which said image expansion was performed to any one of said two or more of the printers, In a 
printer which carries out printing execution according to control by this 2nd control means, Provide a 
measurement means which measures printing execution time after printing is started until printing is 
completed, and said calculating means, By computing said distributed rate based on printing 
execution time measured by said measurement means, Improvement in predictability can be aimed at 
by measuring real printing time of each printer in the case of printing job execution, feeding back the 



statistic at any time as a parameter which shows performance of a printer, and using a distributed 
rate of print-data development processing for calculation. 

[0025]It is also the same as when two or more print control units are installed on a network. 
[0026] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with reference 
to drawings. 

[0027]_D_ravyjng_l shows roughly the composition of the whole system using the print control unit 
concerning this embodiment. 

[0028]In drawing 1 , the server 101 possessing the function of the print control unit of this invention, 
It is installed as one node on the communication lines 113, such as LAN, and is plurality (here, for 
example), the two personal computers 107a and 107b (these may be hereafter called the personal 
computer 107 collectively.) and plurality (here — for example) It is connected so that it can 
communicate to the two network printers (printer) 1 14a and 1 14b (these may be hereafter called the 
network printer (printer) 114 collectively.) and mutual. The server 101 is one network (it is a network 
of one executive unit defined on a physical network or a logic network, and). Since in the case of 
drawing 1 it is connected so that it can communicate with the personal computer 107 and the printer 
114 mutually by the communication line 113, here, This is simply made into the network of one 
executive unit, and even if hereafter installed for one calling it the network 113 simply, more than one 
may be installed. 

[0029]The server 101 is constituted focusing on the central processing part (CPU) 102 which 
controls the whole server. The communication interface 105 which performs information transmission 
and reception with the main memory 103, the magnetic disk (HDD) 104, and the communication line 
1 13 in which a control program and various data are stored is connected to this CPU102 via the 
system bath 106. 

[0030]The personal computer 107 is installed as one node on the communication line 113, and is 
constituted focusing on the central processing part (GPU) 108 which controls the whole personal 
computer. The communication interface 111 which performs information transmission and reception 
with the main memory 109, the magnetic disk (HDD) 110, and the communication line 113 in which a 
control program and various data are stored is connected to this CPU108 via the system bath 112. 
[0031]The network printer 114 is installed in every place as one node on the communication line 113, 
and is constituted focusing on the central processing part (CPU) 115 which controls the whole 
device. In this CPU1 15, via the system bath 1 18, The page memory 120 in which the data of the main 
memory 119 in which the interface 116, a control program, and various data are stored, the picture 
which a device treats, etc. is stored temporarily, and the communication interface 121 which 
performs information transmission and reception with the communication line 113 are connected. The 
interface 116 controls input and output of the picture information to the printer 117 connected to 
this. 

[0032] Drawing 2 shows roughly the function of the control software of the server 101 stored in the 
main memory 103 of the server 101. 

[0033]As shown in drawing 2 , the function of the control software of the server 101 was roughly 
divided, and is divided into three. That is, it comprises a parameter table part (201-204), the judgment 
part 212, and the communication interface section 213. 

[0034]A parameter table part comprises four parameter tables, the printer parameter table 201, the 
personal computer parameter table 202, the user parameter table 203, and the server parameter 
table 204. The value of each table is a value in which the parameter value transmitted via the 
communication line 113 is stored through the communication interface section 213 and the parameter 
buffer 206. 

[0035]The judgment part 212 comprises the normalizing part 207, the priority profile load adjunct 208, 
and the valuation function judgment part 209. 

[0036]The normalizing part 207 plays the role which normalizes the value of each parameter table to 
0-1. The priority profile addition load part 208 carries out an addition load to the normalized value 
based on the value of a priority profile. The valuation function judgment part 209 comprises the 
printer selecting part 210 and the print-data deployment place selecting part 211. 
[0037]In the printer selecting part 210, the value by which the addition load was carried out in the 
priority profile loading part 208 is summarized, and the network printer outputted by the fastest is 



determined. 

[0038]In the print-data deployment place selecting part 211, the value by which the addition load was 
carried out in the priority profile loading part 208 is summarized, and it decides on the place (in the 
case of drawing 1 any 1 of the server 101, the personal computer 107, and the printers 114) which 
develops print data by the fastest. 

[0039]The information data for specifying one of the variety-of-information apparatus connected via 
the printer or the communication line 113 determined by the printer selecting part 210 and the print- 
data deployment place selecting part 211, It is transmitted to the specified apparatus via the 
communication interface section 213 and the communication line 113. 

[0040]In the real printing mean velocity calculation part 205, real printing mean velocity is computed 
based on the value of the printing directions time of onset obtained from the personal computer 107, 
the printing end time acquired from the network printer 1 14, the system load obtained from the whole 
system, etc. The real printing mean velocity computed here is stored in the printer parameter table 
201. 

[0041] Drawing^ shows roughly the function of the important section of the control software stored 
in the main memory 109 of the personal computer 107 used as a client. 

[0042]As shown in drawing 3 , the function of the control software of the personal computer 107 was 
roughly divided, and is divided into three. That is, it comprises the parameter table 301 about the 
original performance of a personal computer, the user parameter table 302, and the present status 
measuring part 303. 

[0043]The address information for communication (for example, IP address) etc. which are 
beforehand assigned to each apparatus on CPU performance (unit: number of times of an instruction 
execution per second) and a network are beforehand stored in the parameter table 301 about the 
original performance of a personal computer. 

[0044]When a user performs a printing instruction request in the user parameter table 302, The 
information data specified by the user, i.e., a user's identification information (user ID), The 
identification information of the personal computer (the printing demand was generated by the user) 
which the user used, The size of the paper at the time of printing print data, the file type of print 
data. (For example, the classification of PDL, such as PostScript and PCL), and a file size, a priority 
profile (the parameter to which priority should be given or conditions at the time of printing print 
data.) For example, it is specified as a "position" to output print data from the printer currently 
installed in the nearest place from the personal computer position which is in this case now [ one's ], 
It is specified as "resolution" to print with a printer with the sufficient resolution at the time of 
printing, and specifying it as a "paper size" to print the size of a print sheet in the always specified 
size etc. is stored. 

[0045]The system operating status of a personal computer is measured in the present status 
measuring part 303, The parameter about the present status of a personal computer which can be 
drawn based on the value, for example, the load of CPU and the number of the files which are 
carrying out queuing on the memory. The parameter about the present status of files of print data, 
such as a position in which the size of the file which is carrying out queuing, and its personal 
computer are installed on the memory, is generated, and it records on the tables 304 and 305, 
respectively. It records on 403. 

[0046]The parameter stored in the tables 301, 302, 304, and 305 is sent out to the server 101 via the 
communication interface section 306 and the communication line 113, when there is a demand from 
the server 101. And while the parameters stored in the tables 301 and 304 of two or more personal 
computers 107 connected to the server 101 via the communication line 113 are collected and being 
stored in the personal computer parameter table 202, The parameters stored in the tables 302 and 
305 of two or more same personal computers 107 are collected, and it is stored in the user 
parameter table 203 of the server 101. 

[0047] Drawing 4 shows roughly the function of the important section of the control software stored 
in the main memory 119 of the network printer 114. 

[0048]as shown in drawing 4 , the function of the software of the network printer 114 consists of the 
portion which is roughly divided and is boiled three. It is the original parameter 401 about 
performance and the present status measuring part 402 of a printer. 

[0049]In the parameter table 401 about the original performance of a printer. For example, the press 



speed of a printer, the resolution at the time of printing, the size of the manuscript which can be 
printed, the existence of a power save function, a printer type (for example, classification, such as 
monochrome hot printing, monochrome laser, and a color ink jet), etc. are stored beforehand. 
[0050]The system operating status of a printer is measured in the present status measuring part 402, 
The parameter about the present status of a printer which can be drawn based on the value. (For 
example, the position etc. in which the number of the files which are in a printing waiting state in the 
printer now (queuing) and the size of the file, and its printer are installed) are generated, and it is 
recorded on the table 403. 

[0051]The parameter currently recorded on the tables 401 and 403 is sent out to the server 101 via 
the communication interface section 306 and the communication line 113, when there is a demand 
from the server 101. And the parameters stored in the tables 401 and 403 of two or more printers 
114 connected to the server 101 via the communication line 1 13 are collected, and it is stored in the 
printer parameter table 201. 

[0052] Drawing 5 shows the example of memory of the printer parameter table 201 provided by the 
server 101. 

[0053]As shown in drawing 5 , the printer parameter table 201 was roughly divided and consists of two 
parameters. That is, it is the parameter of performance and the present status parameter of a printer 
concerning a printer body. 

[0054]As a parameter of the performance in connection with a printer body, there are press speed, 
resolution, object manuscript size, existence of a power save function, a printer type, etc. 
[0055]As a present status parameter of a printer, there are the present queuing number, size of the 
file which is carrying out the present queuing, settled / non-ending of a warm-up, an installed 
position, etc. 

[0056]For every printer, it is classified and the parameter value collected from two or more printers 
114 connected via the communication line 113 is stored in the printer parameter table 201, as shown 
in drawing 5 . 

[O057] Drawin g 6 shows the example of memory of the personal computer parameter table 202 
provided by the server 101. 

[0058]As shown in drawing 6 , the personal computer parameter table was roughly divided and 
consists of two parameters. It is the parameter of performance and the present status parameter of 
a personal computer in connection with a personal computer body. 

[0059]As a parameter of the performance in connection with a personal computer body, there are 
CPU performance, address information (for example, IP address) assigned to each personal computer, 
etc. 

[0060]As a present status parameter of a personal computer, the size of the file which is carrying out 
queuing, an installed position, etc. are on the load of the present CPU, the number of the fifes which 
are carrying out queuing on the present memory 109, and the present memory 109. 
[0061]For every personal computer, it is classified and the parameter value collected from two or 
more personal computers 107 connected via the communication line 113 is stored in the personal 
computer parameter table 202, as shown in drawing 6 . 

[0062] Drawing 7 shows the example of memory of the user parameter table 203 provided by the 
server 101. 

[0063]As a user parameter, there are the type and size of the identification information of the 
personal computer which user ID and its user are using now, the size of the paper at the time of 
printing, and the file of print data, a priority profile which parameter to give priority to and specify, 
etc. 

[0064]The parameter value collected from two or more personal computers 107 connected to the 
user parameter table 203 via the communication line 113. (For example, parameter value stored in the 
table 305 provided in the personal computer 107). Or the parameter value transmitted from either of 
two or more personal computers 107 in a users instructing operation (at for example, the time of a 
printing instruction request). (For example, the parameter value stored in the table 302 provided in 
the personal computer 107) is stored considering six parameter value shown in drawing 7 as one unit. 

[O065] Drawing 8 shows the example of memory of the Sir bara meter table 204 provided by the 
server 101. 



[0066]As a server parameter, it roughly divided and consists of two parameters. That is, it is the 
parameter of performance and the present status parameter of a server in connection with a server 
main part. 

[0067]As a parameter of the performance in connection with a server main part, there are processing 
performance (unit: number of times of an instruction execution per second) of CPU provided in a 
server, address information for communication (for example, IP address) currently beforehand 
assigned to each apparatus on a network, etc. 

[0068]The size of the file which is carrying out queuing, an installed position, etc. are on the number 
of the files which are carrying out queuing on the load of the present CPU, and the present memory 
103 as a present status parameter of a server, and the present memory 103. 

[0069]When only one is installed on the network 113 by the server parameter table 204, the server 
101, Although what is necessary is just to store the parameter of only the server, when two or more 
servers are installed, By communicating mutually, each server (server A, B, and C) notifies its server 
parameter to other servers, and builds the server parameter table classified for every server as 
shown in drawing 8. 

[0070]Next, the processing operation of the whole printing job in the system of composition as shown 
in drawing 1 is explained focusing on the processing operation of the server 101. 
[0071]The flow chart shown in drawing 9 is the server 101, and is for explaining the printing job 
operation in the case of determining the output destination change outputted by the fastest out of 
two or more printers 114. 

[0072]First, a user performs a printing instruction request from either of two or more personal 
computers 107 connected to the network 113 (Step S1). When this printing instruction request 
occurs, the print data on the main memory 109, The user parameter similarly stored in the table 302 
on the main memory 109 is transmitted on the main memory 103 in the server 101 through the 
communication interface 111, the network 113, and the communication interface 105 (Step S2). 
[0073]Then, the server 101 requires transmission of a printer parameter and a personal computer 
parameter through the network 113 from all the printers 114 in the network 113, and personal 
computers 107 (Step S3). 

[0074]AII the printers 114 in the network 113 and personal computers 107 answer the demand of the 
server 101, and the parameter stored in each table on [ 109 and 1 19 3 main memory is sent to the 
main memory 103 of the server 101 through the network 113 (step S4). 

[0075]The server 101 normalizes each parameter sent on the main memory 103, and carries out the 
sum of products of the load based on a priority profile (Step S5). The valuation function in that case 
is shown in a following formula (1). 
[0076] 

Valuation function Vm =alpha1 and X1 +alpha2 and X2 + — alphan and Xn m: The number of printers n: 
Number of parameters X1-Xn (0<=X1 - n<=1): A printer parameter, a personal computer parameter, 
and user parameter alpha 1 - alphan: Load coefficient (0<=alpha1 -alphan<=1) 

— d) 

The load coefficient alpha is determined from the value specified by the "priority profile" in a user 
parameter. 

[0077]The evaluation value is calculated using the valuation function of a formula (1) every personal 
computer 107 and printer 114. 

[0078]It is judged that the minimum or greatest (the greatest and minimum selection changes with 
how to take the load coefficient alpha) printer 114 is the quickest printer of press speed, the thing 
which has the best evaluation value, i.e., the evaluation value, of a formula (1), Printing execution is 
directed while sending out the print data stored on the main memory 103 to the printer 114 (Step 
S6). 

[0079]Here, an example of the valuation method using the valuation function of the formula (1) is 
explained. 

[0080]For example, the printer A which separated distantly [ when the file type of print data is 
PostScript ] from the seat of the user who performed the printing instruction request which develops 
a PostScript file quickly. Suppose that the printer B near the seat of the user who performed the 
printing instruction request which does not possess the expansion function of a PostScript file (it 
cuts in that of time to deployment since an emulation is carried out and it develops by software on a 



personal computer) existed. Namely, distance from the user of the distance:10~m printer B from the 
user of the "installed position" among the present status parameters of the printer on the printer 
parameter table of dr aw ing 5 to the printer A: It is set to 1 m. In this case, the moment the user 
pointed to printing of a PostScript file, for example, although not shown in drawing 5 , suppose that 
they are load factor:40% of the load factor:30% printers B of the printer A from "the present printer 
load" among the present status parameters of the printer on a printer parameter table. 
[0081]Supposing the user in particular does not specify the priority profile, each load coefficient 
alphaAl of the printer A and the printer B - alphaA3, and alphaBI to alphaB3 will be set to alphaAl - 
alphaA3, alphaBI - alphaB3=1.0. An evaluation value is calculated from the valuation function of the 
formula (1) in this state, respectively. 

[0082]First, parameter value is normalized. It will become the following values, if it normalizes so that 

the value of a valuation function may choose the printer used as the minimum. 

[0083]Distance from the printer of the printer A: 10/10=1.0 (=XA1) 

Distance from the printer of the printer B: 1/1 0=0.1 (=XB1) 

The PostScript function of the printer A: 0.0 (=XA2) 

The PostScript function of the printer B: 1.0 (=XB2) 

The load factor of the printer A: 0.3 (=XA3) 

The load factor of the printer B: 0.4 (=XB3) 

Therefore, from the valuation function of a formula (1). The evaluation value of the printer A : 
Valuation function VA. = alphaAl, XA1+alphaA2, XA2+alphaA3, andXA3. = 1.0-1 .0+1 .0-0.0+1 .0-0.3. 
The evaluation value of the 1.0+0.3 =1.3 printer B : = It is set to valuation function VB =alphaB1, 
XB1+alphaB-2, XB2+aIphaB3, and XB3 =1.0, 0.1+1.0, 1.0+1.0, and 0.4 =0.1+1 .0+0.4 =1.5, Since it is 
VA<VB (in this case, evaluation will be higher for the one where the value of an evaluation value is 
larger since I hear that the one of a load coefficient where a value is larger is [ load ] large), the 
printer A is chosen as a printer outputted to the fastest. 

[0084]on the other hand, the priority profile is not specified like [ like the point ] (namely, a load 
coefficient — constant value (1.0) — not but), and the case where it is set up by the user is 
considered. 

[0085]For example, when the user has set up the profile which gives priority to the installed position 
of a printer, let the load coefficient alphaAl concerning the parameter of an "installed position", the 
load coefficient alphaA2 which enlarges the value of alphaBI and is applied to the other parameter, 
alphaA3, alphaB-2, and the value of alphaB3 be values smaller than it. For example, it is referred to 
as =1.0alphaA2 of alphaAl and alphaBI, alphaA3, alphaB-2, and alphaB3=0.5. It is as follows when the 
evaluation value of the printers A and B is calculated from the valuation function of a formula (1). 
[0086]The evaluation value of the printer A : Valuation function VA. = alphaAl, XA1+alphaA2, 
XA2+alphaA3, andXA3. The evaluation value of 1.0, 1.0+0.5, 0.0+0.5, and 0.3=1.0+0.15 =1.15 printer B : 
= Valuation function VB =alphaB1 , XB1+alphaB-2, XB2+alphaB3, and XB3 =1.0, 0.1+0.5, 1.0+0.5, and 
0.4. = 0.1+0.5+0.2 =0.8 — here, since it is VA>VB, the installed position of the printer B is chosen as 
a printer nearest to a user. 

[0087]Next, the processing operation in the case of choosing a print-data deployment place with 
reference to the flow chart shown in drawing 10 among all the printers connected to the network 113 
by the server 101, a personal computer, and a server is explained. As the printing time (time after the 
printing demand from a user occurs until a printout is completed) of print data serves as the 
minimum, as for the print-data deployment place chosen here, the expansion time of print data 
serves as the minimum. 

[0088]Here, in order to explain simply, in drawing 1 , a printer, a personal computer, and a server may 
be only one set, respectively. The printer A, the personal computer A, and the parameter of the 
server A shall be stored in each parameter table of drawing 5 , drawing 6 , and drawing 9 , respectively. 
[0089]The processing operation to Step S11 of drawing 10 - Step S14 is the same as the processing 
operation to Step S1 of drawing 9 - step S4. 

[0090]In Step S15 of drawing 10, although the server 101 normalizes each parameter sent on the 
main memory 103 and carries out the sum of products of the load based on a priority profile, unlike 
the case where a valuation function is drawing 9 t it is shown in a following formula (2) here. 
[0091] 

valuation function W=beta 1 and Vx+beta 2, and Vy+beta 3 and Vz beta1+beta2+beta3=1 Vx: — 



valuation function of a personal computer Vy: — valuation function Vz: of a printer — valuation 
function of a server beta1-beta3: — load factor (beta 1, beta 2, beta 3) = (1, 0, 0) 
(0, 1, 0) 
(0, 0, 1) 

Vx=k1, X1+k2, and X2+ — kn-Xn n: Number of parameters X1-Xn: Personal computer parameter 
«X=X1-Xn<=1) 

k1-kn: Load coefficient (0<=k1 -Kn<=1 ) 

Vy=l1, Y1+I2, and Y2+ — ln-Yn n: Number of parameters Y1-Yn: Printer parameter (0<=Y1-Yn<=1) 
11 -In: Load coefficient (0<=I1-In<=1) 

Vz=m1 , Z1+m2, and Z2h — mn-Zn n: Number of parameters Z1-Zn: Server parameter (0<=Z1 -Zn<=1 ) 
m1-mn: Load coefficient (0<=m1-mn<=1) 

— (2) 

It becomes. 

[0092]The load factor beta is a load factor which means [ what ] whether load distribution is carried 
out in a personal computer / printer / server, respectively. beta1-beta3 are values from which two of 
the remainder [ either ] in "1" are set to "0." It means developing print data on the memory of the 
thing of the value of "1" (assumption). 

[0093]In a formula (2), Vx, Vy, and Vz are the same as that of a formula (1). 

[0094]In Step S15 of drawing 10, an evaluation value is calculated about each of three combination of 
the above (beta 1, beta 2, beta 3), the thing which has the best value, i.e., the evaluation value, of the 
valuation function W of a formula (2) — the minimum or the maximum (the maximum.) It determines 
that the minimum selection will develop print data on the memory of what is different depending on 
how to take Vx, Vy, and Vz, and it sends out directions to that effect and print data to the apparatus 
(a printer, a personal computer, or a server) of the determination place (Step S16). 
[O095]Here, an example of the valuation method using the valuation function of the formula (2) is 
explained. Here, print data shall be developed by the apparatus of the smallest value of an evaluation 
value. 

[0096]For example, the parameter value of the personal computer A and the printer A which are 
stored in each table of the server 101, and the server A presupposes that it is what is shown in 
drawing 1 1 (a). Drawing 1 1 shows an example of parameter value used for evaluation value 
calculation. 

[O097]The result of having normalized the parameter value shown in drawing 1 1 (a) is shown in 
drawing 1 1 (b). Here, about the parameter value of CPU performance, it is asking to settle the value 
after normalization between 0-1 like a following formula especially using the suitable value (for 
example, "20"). 

[O098](Parameter value of 1/CPU performance) x20 — using first the value shown in drawing 1 1 (b) - 

- the personal computer A, the printer A, and the server A — each evaluation value, i.e., Vx, Vy, and 
Vz are calculated. Supposing the user in particular does not specify the priority profile, each load 
coefficient will be set to K1-Kn=l1-ln=m1 - mn-1 .0. 

[0099]It depends, The valuation function of the personal computer A : Vx=k1, X1+k2, andX2. = 1.0, 
0.7+1.0, and 0.2 =0.9 the valuation function of the printer A : Vy=l1, Y1+I2, and Y2 =1.0, 0.4+1.0, and 

0. 6 =1.0 Valuation function of the server A : It is set to vz=m1, Z1+m2, and Z2 =1.0 and 0.2+1.0-0.17 
=0.37. It is (1) when these are substituted for the valuation function W of a formula (2). At the time of 
= (beta 1, beta 2, beta 3) (1, 0, 0) (when it assumes that print data are developed with the personal 
computer A). At the time of W1=beta1, Vx+beta2, Vy+beta3, andVz=1.0, 0.9+0.0, 1.0+0.0, and0.37=0.9 
(2) (beta 1, beta 2, beta 3) = (0, 1, 0) (when it assumes that print data are developed with the printer 
A). W2=beta1, Vx+beta2, Vy+beta3, andVz=0.0, 0.9+1.0, 1.0+0.0, and0.37=1.0 (3) At the time of = (beta 

1, beta 2, beta 3) (0, 0, 1) (when it assumes that print data are developed by the server A). W3=beta1, 
Vx+beta2, Vy+beta3, andVz=0.0, 0.9+0.0, andl .0+1 .0-0.37=0.37 — therefore, since it is set to 
W3<WKW2, it can determine to develop print data by the server A. 

[0100]The print data in which development processing in Step S16 was performed are sent to the 
printer selected [ by the server 101 ], for example according to the flow chart shown in drawing 9 , 
and printing is performed. 

[0101]Next, when it points to printing execution to a printer with the server 101 with reference to the 
flow chart shown in drawing 12, The real press speed of the printer is measured and what (it feeds 



back to the value of press speed among the parameters which show the performance of a printer) the 
value is stored in a printer parameter table for explains the processing operation aiming at computing 
a higher-precision evaluation value. 

[0102]ln order to explain simply, in drawing 1 , a printer, a personal computer, and a server may be 
only one set, respectively. The printer A, the personal computer A, and the parameter of the server A 
shall be stored in each parameter table of drawing 5 , drawing 6 , and drawing 9 , respectively. 
[0103]First, a user performs a printing instruction request from either of two or more personal 
computers 107 connected to the network 113 (Step S21). When this printing instruction request 
occurs, the print data on the main memory 109, The user parameter and printing directions time of 
onset which were similarly stored in the table 302 on the main memory 109 are transmitted on the 
main memory 103 in the server 101 through the communication interface 111, the network 113, and 
the communication interface 105 (Step S22). 

[0104]Then, the server 101 requires transmission of a printer parameter and a personal computer 
parameter through the communication line 113 from all the printers 114 in the network 113, and 
personal computers 107 (Step S23). 

[01 05]AII the printers 114 in the network 113 and personal computers 107 answer the demand of the 
server 101, and the parameter stored in each table on [ 109 and 119 ] main memory is sent to the 
main memory 103 of the server 101 through the network 113 (Step S24). 

[0106]The server 101 normalizes each parameter sent on the main memory 103, and carries out the 
sum of products of the load based on a priority profile (Step S25). In that case, the evaluation value 
is calculated using the valuation function of a formula (1) every personal computer 107 and printer 
114. 

[0107]It is judged that the minimum or greatest (the greatest and minimum selection changes with 
how to take the load coefficient alpha) printer 1 14 is the quickest printer of press speed, the thing 
which has the best evaluation value, i.e., the evaluation value, of a formula (1), Printing execution is 
directed while sending out the print data stored on the main memory 103 to the printer 1 14 (Step 
S26). 

[0108]Print data and the printer 114 which received the printing execution instruction start printing, 
and if printing is completed, it will tell a terminating notice to the server 101 (Step S27). 
[0109]The server 101 will calculate the time concerning printing by searching for a difference with 
start-of-printing time, if a terminating notice is received from a printer. And based on a following 
formula (3), the real press speed Vt is computed from the loaded condition of the time concerning 
printing, printing number of sheets, and the system at the time of printing. 
[0110] 

Vt= (time concerning printing number of sheets (sheet) / printing (minute)) 
x (coefficient showing the loaded condition of a system) 

— (3) 

Based on a following formula (4), average value VT of the real press speed of a printer is calculated 

(Step S28). 

[0111] 

VT=(Vt+Vt-lH +Vt~n)/n n: The number of the measured discrete times t: Measured discrete time 

— (4) 

Thus, computed value VT is stored in an applicable parameter table as real press speed of the printer 
(Step S29). 

[0112]Next, an example of the measuring method of the real press speed of the printer using a 
formula (3) and (4) is explained. 

[0113]The history table in the case of printing execution as shown in drawing 13 is memorized by the 
main memory 103 of the server 101. As shown in drawing 1 2 , a start-of-printing day, start-of-printing 
time, printing end time, the printer A at the time of printing execution, the personal computer A, each 
rate of a CPU load of the server A, and printing number of sheets are stored. 

[0114]It asks for the real press speed of a printer first using the value on this table, and a formula (3). 
namely, — the same printer — ( — here, it asks for three real press speed (Vt1, Vt2, Vt3) based on 
the history of the past of printer A). 

[0115]In a formula (3), the average of the personal computer A of drawing 13 , the printer A, and the 
rate of a CPU load of the server A is multiplied by it and asked for a suitable value (here "2") with 



"the coefficient showing the loaded condition of a system" if needed. Since real press speed 
becomes slow considering printer capability, the printer in which this [ load's ] is large aims at 
amendment for load by multiplying a printer with big load by the big load factor to real press speed. 
[01 16]The coefficient showing the loaded condition of the system in the case of calculation of Vt1, 
From drawing 13 , are -(30+40+20) 2/300=0.6, and the coefficient showing the loaded condition of the 
system in the case of calculation of Vt2, It is -(20+80+30) 2/300=0.87 from drawing 13 , and the 
coefficient showing the loaded condition of the system in the case of calculation of Vt3 is - 
(40+50+50) 2/300=0.93 from drawing 13 . 

[0117]In a formula (3), with "the time concerning printing." the value (unit: minute) which deducted 
start-of-printing time from the printing end time of drawing 13 — concrete — the time of calculation 
[ drawin g 13 ] of Vt1 (40/60) — a part — the time of calculation of Vt2 (30/60) — a part — the time 
of calculation of Vt3 (30/60) — a part — it becomes. 

[01 18]Therefore, Vt1=(time concerning printing number-of-sheets (sheet) / printing (minute)) x 
(coefficient showing the load state of a system) 

= 4 / (40/60) x0.6 =3.6 Vt2=(time concerning printing number-of-sheets (sheet) / printing (minute)) x 
(coefficient showing the load state of a system) 

= 1 / (30/60) x0.87 =1.74 Vt3=(time concerning printing number-of-sheets (sheet) / printing 
(minute)) x (coefficient showing the load state of a system) 
= It is set to 4 / (30/60) x0.93 =3.72. 

[01 19]Next, when average value VT of the real press speed of a printer is calculated from the three 
above-mentioned real press speed (Vt1, Vt2, Vt3), it is =[ VT=(Vt1, Vt2, Vt3) /3] 
(3.6+1.74+3.72) /3=3.02 (ppm). 

It becomes. The printer parameter table of the server 101 of drawi ng 5 t his value for example, As a 
value of the "press speed" of the performance parameters in connection with a printer body, it is fed 
back and becomes computable [ a higher-precision evaluation value ] by being used for calculation of 
the evaluation value by the valuation functions V and W which were mentioned above. The press 
speed of a printer is because it is what is sharply changed according to actual system operating 
status. 

[0120]Next, the case where the apparatus which develops print data is chosen from this feedback 
value and the evaluation value computed based on (2) types is explained concretely. In order to 
explain simply, in drawing 1, a printer, a personal computer, and a server may be only one set, 
respectively. The printer A, the personal computer A, and the parameter of the server A shall be 
stored in each parameter table of drawing 5 , drawing 6 , and drawing 9 T respectively. 
[0121]as the apparatus which performs development processing for print data in explanation of 
above-mentioned drawing 10 — a personal computer, a printer, and a server, although he was trying 
to choose any one apparatus, In the following explanation, the rate of load over each apparatus at the 
time of carrying out image expansion using personal computers, printers, and all the servers is 
determined. 

[0122]In the following explanation, evaluation considers it as a high thing, so that an evaluation value 
is a smaller value. 

[0123]For example, the parameter value of the personal computer A and the printer A which are 
stored in each table of the server 101, and the server A presupposes that it is what is shown in 
dra win g 14 (a). Draw ing 14 shows an example of parameter value used for evaluation value 
calculation. In drawing 14 (a), the real printing time of the printer shown as one of the parameters of 
the printer A is the feedback value computed by carrying out like the above-mentioned (explanation 
of drawing 12 ). 

[0124]The result of having normalized the parameter value shown in drawing 14 (a) is shown in 
drawing 14 (b). 

[0125]first — using the value shown in drawing 1 1 (b) — the personal computer A, the printer A, and 
the server A — each evaluation value, i.e., Vx, Vy, and Vz are calculated. Supposing the user in 
particular does not specify the priority profile, each load coefficient will be set to K1-Kn=IHn=m1 - 
mn=1.0. 

[0126]It depends, The valuation function of the personal computer A : Vx=k1, X1+k2, andX2. = 1.0, 
0.7+1.0, and 0.2 =0.9. The valuation function of the printer A: Vy=l1, Y1+I2, Y2+I3, and Y3 =1.0, 0.4+1.0, 
and 0.6+1.0-0.26 =1.0 Valuation function of the server A : It is set to vz=m1, Z1+m2, and Z2 =1.0 and 



0.2+1.0-0.17 =0.37. These are substituted for the valuation function W of a formula (2). 
[0127]Here, with the above-mentioned case, beta shall take the value of 0.0-1.0 in things. That is, for 
example, about each of beta 1, beta 2, and beta 3, the value is taken by 0.1 units to 0.1-0.9, and the 
rule of carrying out the remaining loads with two values of beta except the for 2 minutes is defined 
beforehand. Here, it is based on a personal computer and a server carrying out the almost same 
operation to carrying out the remaining loads for 2 minutes. 

[01 28]If the evaluation value by this rule, therefore valuation function W is calculated, a result as 
shown in drawing 15 will be obtained. 

[0129] Drawing 15 (a) shows the value of the valuation function W at the time of changing the load 
factor beta 1 of a personal computer to 0.1 units to 0.0-1.0. 

[0130]Drawing 15 (b) shows the value of the valuation function W at the time of changing the load 
factor beta 2 of a printer to 0.1 units to 0.0-1.0. 

[0131] Drawing 15 (c) shows the value of the valuation function W at the time of changing the load 
factor beta 3 of a server to 0.1 units to 0.0-1.0. 

[0132]It turns out at the time of beta1=0.05, beta2=0.05, and beta3=0.9 that the minimum evaluation 
value 0.441 is obtained so that clearly from drawing 15 . 

[0133]Therefore, it can determine to carry out 0.05 about a personal computer, to carry out 0.05 
about a printer, and to distribute the development processing of print data at a rate of 0.9 about a 
server (load sharing). 

[0134]Probably, it will be clear that it can apply also when choosing the printer which uses the 
above-mentioned feedback value for the calculation of an evaluation value using (1) type, and outputs 
it to the fastest from two or more printers like the case where the apparatus which develops print 
data is chosen. 

[0135]As explained above, according to the above-mentioned embodiment, the printing demand from 
either of two or more personal computers 107 connected to the network 113 is received, In [ when 
performing printing with either of two or more printers 114 connected to said network ] the server 
101, A user's burden is eased by collecting the parameters which show the performance of each 
printer and a personal computer, and the actual condition, judging automatically with which printer to 
print out of the printer of ****** to the evaluation value computed based on them to output most 
quickly, and performing processing execution, Load sharing of a printer also comes to be performed 
efficiently. 

[0136]In [ when performing printing in response to the printing demand from either of two or more 
personal computers 107 connected to the network 113 with either of two or more printers 114 
connected to said network ] the server 101, The parameters which show the performance of each 
server and the actual condition when installing two or more each printers, personal computers, and 
servers are collected, From the evaluation value computed based on them, if print data are developed 
by which apparatus, by judging automatically whether a printingjob is the quickest and performing 
processing execution, a user's burden will be eased and load sharing between a server / personal 
computer / printer will also come to be performed efficiently. 

[0137]The server 101 can aim at improvement in predictability by measuring the real printing time of 
each printer in the case of printingjob execution, feeding back the statistic at any time as a 
parameter which shows printer performance, and using in the case of calculation of an evaluation 
value. 

[0138]It cannot be overemphasized that combination is possible for the above-mentioned 

embodiment suitably. 

[0139] 

[Effect of the Invention]As mentioned above, as explained, according to this invention, printing time 
can choose the shortest printer easily from two or more printers connected to the network, and a 
user's burden can be eased. Load sharing of the printingjob between each apparatus connected to 
the network can be performed efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The figure showing roughly the composition of the whole system concerning the 
embodiment of this invention. 

[ Drawing 2]T he figure showing roughly the function of the important section of the control software 
stored in the main memory of a server. 

[Drawing 3] The figure showing roughly the function of the important section of the control software 
stored in the main memory of a personal computer. 

[Drawing 4]The figure showing roughly the function of the important section of the control software 
stored in the main memory of a printer. 

[Drawing 5] The figure showing the example of memory of the printer parameter table provided in a 
server. 

[ Drawin g 6]The figure showing the example of memory of the personal computer parameter table 
provided in a server. 

[Drawing 7] The figure showing the example of memory of the user parameter table provided in a 
server. 

[Drawing 8]The figure showing the example of memory of the server parameter table provided in a 
server. 

[Drawing 9] The flow chart for explaining the printing job operation in the case of choosing the printer 
which carries out a printout by the fastest from two or more printers by a server. 
[Drawing 10]T he flow chart for explaining the processing operation in the case of choosing the 
apparatus which performs print-data development processing among all the printers connected to the 
network by the server, a personal computer, and a server. 

[Drawing 1 1] The figure showing an example of parameter value used for calculation of the evaluation 
value at the time of choosing the apparatus which performs print-data development processing. 
[Drawing 12]The flow chart for explaining the processing operation aiming at computing a higher- 
precision evaluation value by measuring the real press speed of the printer and feeding back the 
value to a printer parameter table, when it points to printing execution to a printer with a server. 
[Drawing 13jThe figure showing the example of memory of the history table which is for explaining an 
example of the measuring method of the real press speed of a printer, and is stored in the main 
memory of a server. 

[Drawing 14] The figure showing an example of parameter value used for calculation of the evaluation 
value which is for explaining concretely the case where the evaluation value at the time of choosing 
the apparatus which develops print data using a feedback value is computed, and includes a feedback 
value. 

[Drawing 15] The figure showing an example of the evaluation value computed when determining the 
distributed rate of the development processing of print data. 
[Description of Notations] 

101 [ — Communication line (network). ] — A server (print control unit), 107 — A personal computer 
(client terminal), 114 — A network printer (printer), 114 
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<k tfMfBSSifc© * 9 - Y 7 > h *S*fcSiJ t> S T a #fftSfl-& 

^wm-rawmmts 

©epjsijsb© v-rn^'eHJBiJSSfif act t it a 

EPffiOMfPSIWo 

□MSA 7 ] *y hy-i'ttlS * 9 -f 

„ j, y~?icmnznrcmmvwmmw<D^rnfr~?w 

m*nff ? a It tt> ©fflfffefr 5 MMMWSWfc: 

MfBlli^© epbijsb© wetia* 6 #EPB'JS»©tttMtc 

Ml B« »© ^5^7yb iffi*© ^(Diofrt, BlJW-r — 
h 6 Ifl^tift ffiWJ-r - * fc H -T S If IB MfBiR 

si^a-eux* «* nfcttig^afc, HuiBiiic©epfiiiJSH© 

5 -5 Ml BWI 'Jt 5 - ^ © EPRiJB3W«'.h t ft a EPffiiJSB^r 
C ©JW^&tflHRS tlfc EPfiSiJSB^MfBEPJjiiJ-r- * * 



ra *Sfctoia wjt*- * © epjpfra^S'h t ft a epms 
»*aR-r set t * a EPffiusijfusBo 

r v hi«*©v^-rn^^e»©EPfiiijs*^s^T> mib^. 
10 «y h<7-^icjgM^nfcii^©EPj?ij««©(/^-rn^?EP 
wj*^f-r a * © MWfcfj ^ epjspiJSiJffliSH t ^ v ^ t n 

v h i^*©i4ii^wr a if «t tf m& <Dwmc mt a 

If IB £ s MIBII^© BJ«EBM©*ti«x* e> &EPJM$iffl 

*-raiix*^©ts 

Mf Blllfc© ^7-T7yb */&*© 5 -6 © 1 o*P 6 EPffi'Jx- 

na**» & mi s n«: wbox - ^ »c n -r a m 
20 «©ttigfcMTatf$Bt^©«iStM'raif?Si;, m 
mwM^®x*mkznrcmm*m^ s««*<tt>*MtB 

IIi5c© EPBiJS«*3 <fc CfKMBWKo ^ 9 7 > hfiS*© 5 
■5 ^ 1083 WMt*- * ©JSMB#ra*^h 
®*H^-a®tR¥©t, 

c cDmtRmsnjmms nrc &mw$> a vn± wj^b$ a 

c©m owjw^a-eowjwfcfie-DTs tuwaw*®!!© 
so v^ftfr i •pfc^us^T-r a a 5 wran 2 ©m»^ 

SB^c*3^,^T. bum** iwa&s nx* & mJWjWBFT-ra s 

IW**fc«MEBiJM7*- * ©HMBJIfflflW/jN t ft a fe ©^ 

i o»R-r set itm m t -r a EprnwifeSo 

[SB^W 9 3 ^ y h "7- ^ tcSSR? nfdia© * 9 >r 
y h y-^fcffiM^n/ciim©EPJi!'J««©t/^ i n^^EP 

©tt^fcwra'if$B*3<ttfJift©«AifcH i rs'[f$Ht, 
Miaffim© ^^-rrvhi^*© ^-n^n^ e> <om i 
icH-r «t mift©mifcM-r aif $b t % g #© 
ttffifc M-r a iff b t ^ftottJWcBi-r a mm&mt a 

50 tufBlim© * 9 -fT V b«*© 5 © 1 6 9JJW7*— 
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Mi*fr 6«« -sttfc fcwr saw r t , -ss 
■ottftucH-r si* *fc38fe©#*fciw- ait $g m 

Si© ?7-Y7yh >S*© 5 ^ MfBEPJSiJ-r- * ©JgM 

B& a vh± ? *7 -f r v m*ic:w LMta EnjspijT 2 - * © m 
wm%&&f*& £ ^ lit an i © ww#© t , 10 
com i ©ffiijfP^TcMiP^^T, MtaiBi^jsii© 

JWS tlfcMIHTOJ-r- * © BUM* tWBflGSc © EPMiSfi© 
vfti^ l "OteWL^fr-r 5 <fc 5 WJWf SJB2 ©«W# 
St* 

C ©31 2 ©SlJfflI#©T©M»^^rp TEPBlff t a fflWJ 

T*© TOJSHfJ B#M* WW SfHW^Bl t , 
*JMtU 

m%mcmw.tm\^~z<Dm?$^£PM^t%;% t©^ 20 
5URT a c t t mmmmmmo 

hiffi*©t/^-rn^^e.©EriBiJS#^^T, tota 
*y h i 7-^^^$nfciim©EP]siJSH©v^'rn^T 

WBiJ^*fT i ra?fc46©MW^ : ff'5 0iftiJfiiffliS«»c43t/-' 
T, 

khh«i»© ^^•i'/v hsffi*©^n^n^ ©tt#g 
fcw-r a if f 843 «t ^ske© p-r s it $ s fc , mib« 
»o wwj8Wo*n j eti*»6*4f ©ttBBfcwr a tits** 
* tfsaftottJUk: M*r a M*#iKarr a wm^mt s 30 

h Mi*** 6 mi x - * fc wr a wis t , s s 

■©ttftgtc h "T a ftfSHs ± tfSKEOttMk: wrr a hhk 

$sb*3 j; cfaoGUXko epmsb*? <s tfiwaaasc© * 9 

C©»ffi#ST*»tti^ih.fc^i[8lJ^^oT, IS1I3 40 
£ KUBttGR© BiJS'JSH^ J; CfKnEIKfico ^7^7vh 

«&*jc*tu tftfHEnsijT 2 -^ ©H«M^^*fl-r a * 5 

co»l <0«!I»¥8iTf©««Wk:«t>T, MfBilHiJgIS© 
n^tufBEPffiJ-r 1 - £ © TOJ^ffif H«i&©WJSB© 

i^-f tifr 1 otcfcf i^f?r a <fc 5 wiw an 2 oaw 
at, 

SB^*3^T, HHW« t MSft*tiT*»6BljHl3W»T , rs £ 

T'© Enfiiij^ff ^H^rff-pj-r a tmn¥S t , 50 



^ 7 v h ti***' 6 © PlfM»tt, MfB 

* > y h y-^{es^^n«im©wjfi«©t/^-rn^^ 

IQfQffiRO ^^7yh ^*© ^-ti^ftfr 6 ©tti^ 

fcH-ra'[ffi?*3«};o : iift©«ssfcH-raiffBh, g#© 
ttHfcM-raf»$Hfciift©WM^wra'ff?H^jRmt-a 

WIBffi^© ^ 9 -f y b 4Si*© 5 ^ © 1 ofr 6 
^itfe tc^-© WWMM^mT a t , ^<r>^=y^T-y 

h wfcfr nfc bjbijx - ^ fcwr aw fat , g« 
»©tt^^ mt a wi 8*5 * tfJife©ttSifc mt a if ? 8 

MfBiK^ST-iKm^n^'lWB^aic, HufBEPSiJ-x 
-^©Eri)ffiiJfl#[B7b«/J> t*S <fc 5 fc, B#Jg«lS^ § 
SB*5<fc T>*SulBflfi©EPMMtPSS*3 * tftufB«i© EPS'J 
SW43 A tfftOCffi»© ^ v-Y 7 v b«*}cfij D STS» 

c ©*ffl^s-ei¥ffi^ nfc^itw^-fc^-D t, i^«*3 
^ ©HWRWfcSSffr a <fc -5 Bit an 1 ©ww#s 

c©m ©MWStoWlfc^oT, tuiBMiSM© 

at, 

c ©n 2 ©$ijfflj^g-e©»fct^o x ajM*fr "r a Epjsu 
t* © 9iM*ffB$ra^ff-jaij-r a ttwa t , 

H«S(cWffB^MKi ij-^^^mra c t ^# ft t -r a epsij 

[^W©Pffl*UiW] 
[0001] 

12 t\mm<D t^JTl/Y «ft*©^f ftfrfr 6 © WBiJ 

jsijsb© ^-f n*»T?euw«siff f a ^ftoiwfiw&ff 5 »j 
»SB^M-ra 0 
[0002] 

m&<D&m *—&W5EBto (PDL: P age d 
escription language) tt$, s 
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xmn x-i>temm?%o 
[0003] PBhmmt^mt, /w=iz/mx®j 
ww * — s> $ x^-^xmm ltls^ sictb-^T, 7° 

htf&ofco 

[0 0 0 4] jfi^©C P UcDffittti{kfci:fe 

&-pT, C P UOft^SSSSiS^t&tt^ -*V3 

[00 0 5] WJB#c9X7°-;i4§^&& o s ? 
RgttWIS>a f?£7,~7— ;vr§7b\ >Wi:t" 

O^attTEMF (enhanced metafi 
le format) tRAW020«?. 0 $fcM 

fc3M 5 v S>#© 7 s — ^ ^ X 7*— ;l> b X 6 BJfflf* 

[0 0 0 6] gfc, X^CDEPffllCT r u e T y p e7* 
Vh^ffi^i^Kav T r u eTy p e7t>h©7X 

7*^b • -r-^^/^Vn^&itteMb, 7°U 

[0007] cnsoii^ii^^s mnfyx^hM 
y ^^©^tg^tts^it if s&<s t&< ia±ft«»tTte 

•^EPfftiMfi^ if -5 15W^#x. 5 (Dfrfcl^JS d i: li 
[0 0 0 8] Sfc, 1 9 9 5^7fltay^-^ * 

» 9 w 7 v > t a&eiwft <mttm&ar S -y- tf X&W 
as^-^x^ffifirTSo 
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[0 0 0 9] SLAWUaf-i/ay'n-^t 

tffiiWu$.?.l/Hi^7-f 7V h t©M(D A P I X%>%> 
^-ex*M«^3l^cD7^7 7 >bt©^cD7°n hn 

[0 0 10] S LAt, ^7-f7>W*ty 

r^-htTv^ft* (pdl«wo j , r+j- 

^-hLTt/^Sfflffi-9-^X (A4 S B44Z) J V- 

(2oodpi, 400dpi %if) j % rpj® 

C tic J: 5 £ © <fc 5 ftU— tTXSr 

S« b T l > 5 frft* to £ <t -5 * o T 1/ > § o 
[0 0 1 1 ] 

[SSWjVUPR b <k 5 fc "T S IS®] s L A (D X 5 

20 ftyu hrn^fflt^ss: t^cfctu JlftOT*U v^ott 

^nx* & , «kwjc h © 7° u > ^ u mmr & ft»w»f *t 

[0 0 12] Sfc s EpffiPfrai:HjSbT, ^7^7>b 
It, mWWMfDMfflftWt** v h r 7-?±KWm?E tilt 

7 * vxtfitf § *•> bfc 7'Jv?i:^V3y 

mx^tc a f&t>%, mmmic&iisMMftWitf'®) 

[ooi 3] *7t, mwtoyv >*©tfr*»6 1 o©7°y 
v # ^sf^-r ©.iscWKfatp t * s 7° y v ^ ©^i© ep 
40 S!i5»st4, Kvnvoc pucofkmxm, 7°yv^©A 

<D H bfc ->X T" A X It ->X -7- A CD^gfil 
aiSC • ttR 7°y V^fO^fR • ttft^ +>— ^CD£H& • 14 
^j;t>EPB"Mja!b^^oT< So cne.*l^cD 

jesijs»cd tf fr<=> epjpj^k^* > wmmw&nM, icm 

&* S C t WT? * & -3 It t ^ 5 HSfi^Jfeo fc„ 
[ooi 4] ^tT\ IMZfflM&te&frXft 
so $n^cfccD1?$.'3, *y h!7— ^fc»KStl?fc«»©ai 
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[0 0 15] 

[iSH^^-r a ^ & ©#f£] #f2W© Enff#ij»g« 
(W*i« i ) a, * v h y- * icsm? ftrcmmw ~> 

ABcirr * At** efc tfla&ottawc iw-r a jkju-t 

* HXm¥S t > Ml BIII&© ^7-Y7Vha*(DH©l 

& wj-r- # 1 1 1> h: ^© mm&&*&mt a t % 
z<Di?^-j7zshi%iMfrt>mmzftfc wf- # tc li -r 
an$B t tufBiRm^©T-j]m?nfc wig^sfcs Mts?s 

i&©EPftiJSB© a ^tulBEWJx-^CfflJfSiJHfM^*^ t 

-mm < ffl^re* s a** g» Wte ww Lxmmm^n 

[0 0 16] fc*:, *^OBlMf<WS« (11*^2) 

EPBij««o^n^ti^e»#E[iMSHotttgfcP'r§wfH 

ffmm.(D'>^-17Zs hiii*©?^© 1 Ofr'STOJ'r- 
h «K*fr gift 5 tifc BlfS'Jx- # tc 2. flHR t tCIBiR 

«fc*^*tOE*»©WJSEBM© 5 l5]iufBEPM7-^© 

ffljMi©mi*«MN £ ft a ffiMSB^jswr a si^k t > 

C ©3HR#«Tf3KR« ttffc EHJSHJ^B^tCfBmB'Jx- * * 
flTT S t fc tc <fc 9 % tflRoffWIBMOf *» EPMS 

■reaiifrtuif — < tb^T?* a l 

[0 0 17] £fc, ^fSKOEPJWJtPftg 
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© i o*p e.8ijjiij-r— # t tt>fc^©EPf | JS*^'(i'ra 
iw-r a it?g t , .gsaiottfiite is-r a it f b t m&<oim 
&mmm <t tfWBiwRo epbij««*3 * xsmmm.<o 

to* 1 oiKtaHR^St, c©)»H^ 

STiifHs n?fe isira av^i wja»$> a vh± ^ 9 w 

fr-e EPBiJ^ff-r a c t * & > h (DWfflm epm^- ^ © 
ffliss ey— /^7-f7vKjj* (^vny) /ep 

[0 0 18] S?t N *y ^±fcWR©B3M«WW 

B^iSHstiTv^as-erT-fc^ pqkic % a— tfoftgtf 

(^ynv) /mmw Moft*WMRt»» 
^Wfcfrfc'fria.fcdlc&ao 

[0019]& *5gBJ|©EpJi|lJffilJfP^« (W*«5 N 
Bl*iR6) tt, hy-^lcSM*tifc»©^^^ 
7V hfiS*©^fn^^S©ETIiSiM^^T, huIB^ 

30 y hy— ^^^Msnfc«m©wjs»©t/^n^'t?EP 

tul3ttl$C© ^7^7yh»© ^-n^tifr & #^ v - Y 7 

v h 4g*© ttt^fc M-r a it fg t iiffi © yumc m t a it ib 
i: , toifflSRo EPf?«e©^n^n^ e.«-EPjtr«»©tt 
i^ic mf a «f a sftottttfcwr a if ? B^nxmr a nx 

epjsiJt 2 -^ ttt fc^©bwm^gff -r a t , ^© 

^ 7 v h$S3*fr n/fcEPM-r-^ fcBI-T ait 

40 7- * ©EPtfiJHf BBjWI^ ft a <fc 5 fc> tfif3EPff.iJ7- ^ 
©ill*® PwWa^rtufBlim© EpjfiiiJSWfe «t ttf3KK-e> 
^ 9 1- 7 > h ^*^fij •? a t a m-r a » m 

i««*3 * O-MfB^iSc© EPffiiJS«4o J: tpSWBttSSco » 9 
-Y 7 > WB*k:*f Wf BEPJfpiJ7- ^ ©B^S^^^ff 

-rajcdftiJifl-raMffli^ts *^«u MfBii^SM 

©SS^ n^tuffBEPf iJ7- ^ fc J* LHufB^IifcO EPffiOSH© 

^•rtifr-v mmft-r a c t \z & <o , epm7- * ©s bh 

*affl»*y h«7-^±0«R©«» (EpjfiJftsiJSPSB (it 
so 7^^-i'7vhSffl* (^Vay) /EPJSUSB (7 
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[0 0 2 0] Sfc, *y hr7-^±fc«R<DHl«[IWWK 
B^ISHS tiT t^a if-g-fe nan?* So 
[0 0 2 1 ] Sft, #?gjB©lWJfiW3£» (W*JR7) 

tiife©««tc||'rs1f$B^iR*'rsiRmmi:v MB 
M©^7-i'7ybffl*©^^© lO^P.EPflliJ'r— 

MfBOT-iJ^- *©BIM^IR|3V«W> fc & a BUMSfBfciiS* 

MmiTzMn^mt, *mmu mmsi^m*, mm 
^(ommmmtim^ t &a wnmm&mi+& ctia 

LTv ^©^Iftt^EPffiUSB©'^^^^^-^ fc 
LTISiBf 7 -f - F/t y * LTEIWJ4SB®W©||?©fTOfi« 
©IfWftffl & £ fe: J; U > ^WfiiaEOiHiiiWatiS. 

[0 0 2 2] Sft\ *^©WB'JMtWS« (If** 8, 

■m&ho) a, *v hy-^^^MsnfcffiiSf©^^^ 

nmm^t a /c © wmzft r> wmmmmm^ *s^x, 
v h ^©tti^inr a it f H43 i tf«©mi^ wr a 

©ttflUcWT S fflBRfe «fc t«Bft©ttJ6k:H-r S HHH*1R 
© 1 ofr £WJT f —£ 1 t fetc^©EPJMg*;£^{i T3 

wr ai»$g t , ss«©tt^tcn-r sit fs tiift©mi 
g s«*5 <t xf mmm.<D mmm^ & xsmmmmv 
h/Jn^&s t©^ i oisjtai^ifc, c©®^ 

SreJURS ti/t gSBfe S 1/ H4 ElUMKBig. a ? ^ w 

a j; ^ «wr a» i ©mw#« t s e ©n i own^si 
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WJ-r'-^©SPJH#ra^«-'J^*Sfe© ; Sr 1 o»Rt5 
[0 0 2 3] ^.y b7-^±JC«»[OBl»l««ffiS 

[0 0 2 4] Sfc *SOT©EPMMffllS» (IIW&H1 
0, W#*l 1) lis *y h^7-^fcgS«iSn^«t!co 
^7^7y h-*SS*©V>f n*^* 1 6©EPJfiiJS5f<^S^Ts 

^•eSJM^^ff f afca6©M«^:tT 5 EPffiJHfWSH^*? 

20 ottUBtcBB-r aiffs^s £ w^fe©ttS8fcwr a dhr t , 
MfBM»!f©EnBiJS«©^n ; e : 'n^e>«-^©tt^icii-ra 
'ft ?s4i3<fc tRHfto««icirr*« $R*iR*-r auxins 
t . tuta«»c© ^ u rzsh i^*© 5 -e© i -dip 6 eniiiij 

^tHiylc t<D EPBiJSsR^rSff "T at, ^© ^ 5 
7Vhfi^5 ti/c EHfiiiJ t*- * K: wr S flBH t > 

g«»©tt#gfcn-r a me* A «j^©^tc H-r an 
30 -f7yh M^icau D s T^HBtsy-&*wwr a ntn# © 

C©»m^ST*tH$nrc^fiJ^fc^oT, 
Hfe j; tftufB^iS;© EPBiJSHfe «t ^tufBIl^© ?^^T 

* 5 fijffli-ra^ i ©ffiijffli^sts c©n i ©MiP3^aT 

©MWfc^^T, tufBiii«SP^©Sffisn/ctufBEnfiiiJT ;> - 

fT-r a ,t 5 WW* sis 2 ©fmw^a t , c ©^ 2 ©«j» 

m^mmt^ ctia^ wj®a*ff ©^©#ffusy 
mm<DmmmT$m\m lt, ^©^itfa^ epbijsb© 

tttg^-r^^^-^ t LTMHC7 ^ - F^>y * LTs 
WiW7^*Hll^o»»l>l'&*»tHfcffli#'>a si t lex 

[0025] s?t N hy-i'iteaBRoaiBIWHBW 

H^fgB^ nr a^-a- fe nan?* a . 

[0 0 2 6] 

50 ifmvmMvmm ot, *^Bj©*fifi©mit^v^ 
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[0027] m His *MMmm\cffi%m\fflmmwtt 

[0 0 2 8] 01 lc*5t^Ts *^«DEnBiJfWf|]S«©« 
t^^fflbfc-9--/^ l 0 1 lis L A N^F<Dji{i mil 1 1 
3_h© lOOy-FfcLTlSB^n. flit (£<L7Hi#!l 
*.l£s 2 0) ©AVnyi 0 7 a, 10 7b (JiTFs d 
ne>«r*ta6T/^y3Vl o 7 t cfc^d t *>feS„ ) , 

C/'Ji'*) 1 1 4 a, 114b (J-XTs, ctl^St 

fex^y hy-^yjy^ cyy^y) i i 4 t«c 

-y--^l 0 Hi, lo©^ l><7-y mm 

s i h "7-yr% 0 1 ©n-a\ mimm 

l l 3Tv^yr:>i 0 7, 7°9 vy l l 4 £5Wc2Hf 

wrt^^dfcSMstxTi/^oTs cc-e&s <in^¥ 
Mtc i ««#©* >y h y-y h u OTs «P*fc* 
by-yi i 3 ££>&§) ic i otsB^trc^ 

[0 0 2 9] 9"—^ 1 0 Hi, -9"— /^#:^$ljffll-r2.tti 
fWMgf! (C PU) 1 0 2Z£fyfo\cm)$-ZtlX^2> c C 
©C P U 1 0 2(a± s i/XfA-'U 1 0 6^/TLTs fffU 

ipy d yy ^sif^fflx- y ft^fflsns y >y * y 

1 0 3s SMM-rVxy (HDD) 1 0 4s H«HI§Sl 1 
[0 0 3 0] /Wnyi 0 7 lis MfflaliU 1 3±©1 

o©y- vt. LT§§«£tis /«y ^y^w^mmt^ 
(cpu) i0 8^£at«$tiws o <n 

©CPU 1 0 8fclis ^XfA/U 1 1 2^bTs M 
10 9s fMftv-rVxy (HDD) 110s jlflHtf&l 1 

3t(D«?g3Ms^T^a«'f ^7i-xi i ltmm 
[0031] *y Fy-yyy -v* i 1 4 lis afinj^ 

1 1 3±© 1 o©y- Ft LT#Fif^H$tLs 
{*^M$PlT£^5Wlg|$ (CPU) 11 5£:^i>fc«j£ 
^tlTt/^o £ © C P U 1 1 5lCli, yXxlv'SXl 1 
8^)>LTs ^V?7x-Xl 1 6s A*3 

^^fi^-^^ffl^nsy-Yvy^u 1 1 9, mm 
m&v Hlf©f- y ^-utWfcl&tt^ ti&^~ yy 

u 1 2 0, Nilgai 1 3 t(Dmmm%frft*>wm-fis 
^7x-xi 2 1 ^jg^frct^So yvyy^-yi 
1 6« N cmcmwttstircyv >y 1 1 7 ic^-r&iHf! 

[0032] isi2iis v—sii 0 1 ©y-fyy^y 1 0 

Slc^tt^tlT^S+J-— m 0 1 (Dfflmvy 
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[0 0 3 3] 02^ , rJ;'5lc, 9"— 0 1 ©fHUfPV 

&o *r^*3*.s A5?y— yy-yvvgis (201 — 20 

4) tmm$2 1 2 tji{f-l'yyya:-fX§|$2 1 3^5. 

[0034] ^yy— yy— y;vg|5«y°y vy/syy — 
yy— yvi/2 0 1 , ^vny;W- yy— yW2 0 
2s 3.— 9>^y— yy-yvi/2 0 3, 9-— ;v^yy— 
yy— y;V2o 4 ©40©^^— yy— yvwp&j&s; 
10 £ti&o ^ti^ti©y-y7v©ffi«fflff mii 1 1 
lt3M«$ tiT * fcM^ y - y {fi^aft -y yyy^-x 

S[52 1 3s ;^7^-^-y7 7 2 0 6^STlSffl*nS 
[0 0 3 5] WWSP2 1 2 lis IEM{tg|5 2 0 7, (Mftflf 

ypyr-f^sff*DgP2 o 8 s mmmivmz o 9 

[0 0 3 6] lEMb*P2 0 7 lis #/^^y — yy— 77V 

CHE* 0 ~ 1 fclEMt-T SSSiJ^SrcTo «^S7 a y 
r-4*;WMnSg|5 2 o sii, iE*S{bLycfflicft^jeya 
20 77-f ;v©-fii^a lc#^pi)BM^ -r Sj;'5lc*-3Ty'§o 

W«M»J»fgi5 2 0 9 tt^y >y»Rg|5 2 1 OtJlr 
-*SM»mjllRSI$2 1 l^&fiKS. 
[0037] yy vy31Kg[5 2 1 o-r-lis «$fe*y°ay 
r-Y;v#Sft#g[5 2 0 8 7?#iraAnS^nfc{B«:S ti6s 
iit'tnAn^y f y-y y°y yy^^-r^ j; v 

[0038] epjsijx- zmmmpftMrnffl 2 1 1 t?«s m 
9nm.7^7 7 4?vmmnM^2 0 swdisw 
^st^s mmxmm : f~$%:m.m-Tz>mpft mi<Dt% 
30 9-— /^i 0 is Myavi 0 7, yyvy 1 1 40 

[0039] yy^yg^i5 2 1 Os Enwjy-y®iifi« 
^^^^2 1 1 xm^titc7v z/t*&&wmmmm 

1 1 3^/t-LT®^n^#ffl'|ffS«©-5^© 1 

jjtffi-rsfc&tDfif fg^-y a, WMJ vy y i-xgis 2 

1 3 s fflfilHliai 1 3^/TLTs ^©Jg^^tl^gllc 
[0 0 4 0] ^EPffiip^«JSfftB£l$2 0 5 Tlis ^7 a 

y i o 7 j; v»zn%w®mmmti.mm, *y f -7-y 
40 yyyyi 1 4j;t)#e>ti?.enJfr. | MTH^s ->xf^ 
f* j; d t# & n& y x y 2^tL#% ^ ©{ji^a ic N m Ensw 

i^Mft^Wffl-TS i^fc^oTt/^So C21T-*fli^n?c: 

^tWiiJTOjafiiis yy yy/^yy—yy-y;F2 o 1 

[o o 4 i ] 03iis y-yyry f t&sAyny 1 o 
7oMx.iiyy >y*u 1 o 9ic^tt$nTt/^fifijffijy 

[0 0 4 2] H3lc^'r<t-5fcs /%vnz/ 1 0 7 ©MP 
V7 h^xr^^fglis <WT 30lC^nTU^ 

so 3 0 -r^fc-^s ^yay^©tttgic|iB-r?,^yy— y 
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X— f)V3 0 1 , 3.— ■y 1 /^^ — **7—~7)\'3 0 2, i 

[0 0 4 3] ^yn>**©tti6li:M'rs^7>t-?T 
~X;i/ 30ita, cp utt^g : i ^mmtc <d <d 

TSnT^SjI^fflOTHUXlfffR GW*.tfI P7FV 

[0 0 4 4] a— if^;* — f)V3 0 2fcfei, 3 
— *f Tb^W-Wg^SsR^fT 5 Blfc^ a— >f fc J; 19 n 
fetiNR-r-^ -rfcfc-^ a— ifolWJflHB (a— If I 
D) , *-©3— WafflLfc (a.— *fte«ttJffiWM^ 

it?n« /W3y©»[f?s, mwj-r-^fww-r 

xif, PostScript. PC L|©PD L©8 

fc^ata nt^s^yv?!!)^ bum?* 

j£ U I^JffllKOIMXtt&f'JBS Lfc+M XT? Eflfflb 
rfflift-y-^Xj fciBS'TS) f««?nt 

(/-"So 

[0 0 4 5] IttXf- £XfHMSB3 0 3T?tts /<V3 
CPU©ft#, ^Uifcl^a. — fy^LT^577-f 

;1/<d$u ^*u±fc^a.-^y^bTv^yr-Y;v«)-9- 
-fX, fo;W3yoig?nti/^{W , tWJX 
— # © y r -4 ;V«d51«Xt--^x fcp-r p< ^ 

SSLT, ^^7-^3 0 4, 3 0 5tCfB«-rS 

-So 

[0 0 4 6] T"— OK 3 0 2, 3 0 4, 30 5 

^^ofct^-fcffl^y^y^— x^53 o 6, mmm 
mi 1 3^bT-9— ^i o i fc^m^tis.t5fc*o 

TVSo ^LT, -9--/^l 0 1 fcli, jlflHir#l 1 3* 

:frLTgs8l£*ifc«»©;<y3:y i o 707-^3 0 
1 , 3 0 4icwm^nr^r^^^~-^mmsri, ^ 

yny;^j(-^T-^V2 0 2 fc^^ns £ 1 t 
fc, i5jc<?isst©^^yny 1 o 7©x— yvi/3 o 2, 3 
0 5Ki&m^tix^fc'^*—zm\mi£ti, v-—^ 1 

0 1 <D3— 9V*?* — X;l/2 0 3{cl±^SfflSn 

-So 

[0 0 4 7] BUMu *y b7-^yijy^ 1 14(D^ 
[0 0 4 8] B 4 JC^Ti 5 fc^ 

1 1 4W7h T )x7«^ ^fK^frTaofc:© 
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[0049] T'y y^««cit^^7^-^f 
-/ f ;l/4 0li<:^ $Jx.te\ yuv^oEPMMSs EdiM 

10 [0 0 5 0] iattX7"-^Xlti»4 0 2tfc V 
[0 0 5 1 ] 7^- 0 1, 4 0 3fc|B»«*VC^S 

/^l 0 1 «p&oB*W*^ifei:f?fc 

fflffl-f V^^x-XgP3 0 6, SfltliltRl 1 3^fTLT 
20 ^1 0 1 fcjSSffifftiScfedte&oT^ao ^bT N 

0 1 fflffim^i 1 3^Lt»i?n7c 

ffii&<D7°U 14 Or-7;V4 OK 4 0 3 tct&«fl 

v—yjv 2 0 1 tftjfisnso 
[0052] ms&, — 1 0 1 icrftisnsyy 

[0 0 5 3] 05 \c^T&5fc, yv^/^-^f 

[0 0 5 4] XU y^*{^H^2.'ffilM©n^^-^ t 
[0055] yyy^oi^xr- ^x/^^-^tL 

T«, IfiO*a->fy^ lift ^a. TVXLT^ 

40 [005 6] yi;y^7^-^r-^;V2 0 1 fcii, 
ji«miKi 1 3^tTiisfifcito^y^i 1 

[0 0 5 7] 0 6 -9-/^1 0 1 iCTStl^tlS^y 

ny^7^-^f-7*;V2 0 2 (DfeH^^Ufcfc©-?? 

[0 0 5 8] 0 6&c^rr<fc , 5k:, /ivny/^^^f 
— X;Wi^<^jT2CJC0/^><— &frt>MK)iL-DT 

so v©i^bcX7^— ^X/^;*— 
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UXflWH (WAtfl P7FbX) aw«s 0 
[0 0 6 0] ^yrn^^Xx— — L 

^v^Lt^a77^^ Jift^^eu i o 9±ic 

[0 0 6 1 ] ;W3y^?^-?f^2 0 2 JCtt, 

mmmtui i 3 ^ Lta^ n/tit©^v ^ v i o 10 

[0 0 6 2] 07te, o l ttlf?tis^^ 

y>2 o 3<DffiiiM^bfet>o"ea5 

80 

[0 0 6 3] a— ifV-N^^ — ?ttm a— if I D, 
*<D:x-tf tfgKEffiffl lyCVS^V 3 V60»(f ffl N EP 

[0 0 6 4] rt— i 9V^>< — ^7"— y>2 0 3 kite. 51 

munki 1 3*^bT^an?tiBR©^v3y 1 o 7 

fr&fl^*ft;fe^9;*— **t (M^-^s /Wayi o 7 

ft) *8^h: n a.— ifojB^jfcfficT mm 
mztix^rc^^—zm cma.&\ ^ynvi 07^ 

IKtltl/^o 30 

[0 0 6 5] S8ti N *Jw* 1 0 1 JcTJUtS nst- 
[0 0 6 6] ItwV^^^^tLm *t<Wt 

[0 0 6 7] V—s^fc\Cffit>&&m<Ds^* — &£V 
1?--^»c:*«Sn8CPU©«Bltt.tt («: 1 

fc£, I P7F1/X) ft2ff*8o 
[0 0 6 8] ^--/^cr)^X7 : ---^X/^^><--^^bT 

Vm =«1 -XI + 

m : yyy^f 

n : — ZWL 

X 1 -X n (0:2X1 — 



&3jBft<DC PU^ft^ SKEO^U 1 0 3iWa- 

^y^bt^7r^^)Sl Hft^V l o 3±tc3r 

[0 0 6 9] twV^7^^^f-7>2 0 4 (C^ V 
1 0 1 ifi^y 1 1 3±\c lOb^Sf^n 

^ (itw^A, B, C) ttSWCffifl^fi^C t 

[0 0 7 0]^, Hi fc^LfeJ;5&llJ«O^X'rA 
[0 0 7 1 ] 09fcSt7P-ft-b^ ^—/^l 0 

i^\ a©7u^i 1 4 6o^^e,«a^tH^^8a 

[0 0 7 2] n-— Iffri, *y h7-^ 1 13tg 

^atifc^o/^ynvi o 7fiD^-rnft>^&9iMfi^ 
g#*fr5 (xf7 7°s i) o cossjifNfiSffas 

^^y^ty i o 9±tD^— yvv3 o 2tete#fisft?c:i 

-if/^^-^^ Iffl^y^7x-Xl 1 K *y 
l l 3, ifl>fy?7x-Xl 0 5&mTV— 

o i rto^^y^tu i o 3±fc^«na (x-r 

2) o 

[0073] -r&fc N i o i fet^y hy— ^ i i 
3fo<DikT<Dyvi/& \ 1 4, ;Wnyi 0 7fcMLT 
*yb7^1 1 341LT^'jy?^7^^t^V 
ny;^-^Olff*g»^ (Xfy7S3) o 

[0 0 7 4] *y h7- 1 1 1 3fl^T07U >^ 1 
1 4 N AVnyi 0 \ 0 1 CDS*tC/S^bs 

^^y^ij±io9 N 11 9^$8^f-^wcfei 

?nTl/^7^^**7F7-^l 1 3^rfflbT1t 

oio^>fy^€'jio 3^8 (Xf7 7s 

4) o 

[0 0 7 5] v—^i 0 1 IZXsCV^V 1 0 3±&C}£ 

mmm±, en ^*rt>^*So 

[0 0 7 6] 
a 2 • X 2 +•■■ a n • X n 



n£ 1) : 7Uy^7X-^^ 
/^y ra>v^>< — 
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[0 0 7 7] ^Vnyi 0 7, #7°y 1 1 4ft 

as ( i ) ©ffHffiiga^fflv^T, zomamzt&tb 

[0 0 7 8] S (1) OfPMi^gtcfcV^CD, ttt> 

V£ 1 1 4fc*fU ^-T^^'J 1 0 3±K««Snft 
WJWx-^*fiSffl fc rs £ fete, BiRiMff «r»^f S 
(X^^7°S 6) o 

[0 0 7 9] CC^\ SCO tOff*lit*ffl^/cffffi 

[0 0 8 0] $J;U*\ BWflx— &<Dyr>f)\/#<<C7WY' 

ostScript (DWii^s PostScript77 
frZ>M<mntcyV ^A^, PostScript^ 

7°U V^AOn.— 1f>e>6DKfift: 1 0m 
7V B OO-— If 5><Dffigft : 1 m 
£%&o :z— *Ftf P ostScript 

W«Si&VA =oAl • XA 
= 1 . 0 • 1 . 
= 1 . 0 + 0. 
= 1.3 

mm&VB =aB 1 • XB 
= 1 . 0-0. 
-0. 1 + 1 . 

- 1 . 5 

fcfctJs VA<VB &<DT? (ccom^ #Sfi«W±ffi 
[0 0 8 4] — «M7 P P7r^fM%^cJ;5 

[0 0 8 5] 0B*_fcf N n.— if^yy y^oiStttf^ft 

tWffiMSfcVA = a A 1 • X A 
= 1 . 0 • 1 . 



- (1) 

7 p yy^Aoa#* : 3 0% 
yyy^Boftf* : 4 0% 

[0 0 8 1 ] a-ifttflKfeKyp^r-f ;i/*WteSffib 

10 0»lffSaAl-aA3, a B 1 — « B 3 
aAl~ aA3, aBl-«B3=l. 0 

[0 0 8 2] £-3% ^9*— *«©!EM{fc*fT5o IWffi 

[0 0 8 3] v*A©CTIH#fr&<?>IBII : l o/l 
o - l . o (=XA l ) 

yvzsZBcommfr^vmm : 1/1 0 = 0. 1 (= 

20 x B 1 ) 

^jy^AOPostScrip t -0. 0 (=X 
A 2) 

/yy?B©PostScript 1lftg : 1 . 0 (= X 
B 2) 

^yyifA©fi»*:0. 3 (=XA3) 
yyy^BOftW: 0. 4 (=XB3) 
W>*fc: N S (1) ««^^ 
7°U y^A«I : 

l+aA2 • XA2+aA3 • X A 3 
0+1. 0-0. 0+1. 0-0. 3 
3 



1 + a B 2 
1 + 1 . 0 
0 + 0. 4 



XB 2 + a B 3 • XB 3 
1 . 0 + 1 . 0 • 0 . 4 



©^9;*— *teffi£W*fi9Ra A K a B 1 
40 < U *n^0^9^-*fc«SW«flaRa A2, a 
A3, aB2, aB3©fWWH/WHtet 

a A K a B 1 <D= 1 . 0 

aA2 N «A3, a B 2 , a B 3 = 0 . 5 

tT%o 5£ (1) OMW^yUy^A, BcDffFffi 

[0 0 8 6] 7°U >^ ACDfMffifii • 

1 + a A 2 • X A 2 + a A 3 • X A 3 
0 + 0. 5-0. 0 + 0. 5-0. 3 



(12) 0- 1 5 7 2 5 3 

21 22 

= 1 . 0 + 0. 15 
- 1 . 15 

ffHffiMI&V B =aBl*XBl+aB2*XB2+aB3-XB3 
= 1 . 0 • 0. 1+0. 5 • 1 . 0 + 0. 5-0. 4 
= 0. 1+0. 5 + 0. 2 

*^t§o Sfc N 05, 06, @9^^7^-^f- 

[0 0 8 9] HI OOXry^S 1 1 -Xfy^S 1 4 
^T^^MIWt^ H9(DXr^7°S 1 — Xf^^S 4 

[0 0 9 0] 01 0©Xf77°S 1 5m 1 0 

1 l± N *^ZS**:V 1 0 3±fcSS&nT*fc#^^^- 

^ (2) kl^T^T^^o 
[0 0 9 1 ] 

?WffiM!& W-jSl 'Vx + j32-Vy + /33'Vz 
£ 1 2 + /3 3- 1 

V x : /^VazycoWW^L 

v y : y V zs*<DwmmWL 

V z : t^^OfffffiM 
£ 1~£ 3 : 

(p K /3 2 N 0 3) = (1, 0, 0) 
(0. K 0) 
(0, 0, 1) 
Vx=kl-Xl+k2- X2+-kn * Xn 
n : s^^ — ZWL 

Xl-Xn:AVay«;W^ (O^Xl-Xn^l) 
k l~kn (0^k l~Kn<l) 

Vy = 1 1 • Y 1 + 1 2 • Y 2 H — 1 n • Y n 
n : 

Y 1 — Y n : /UV^ • — ^ (0^Y l~Yn^l) 

1 1-1 n '.fflUUk (0^1 1-In^l) 

V z = m 1 • Zl+m2 • Z 2+"-mn • Zn 
n : s^^ — ^WL 

Z 1— Z n : t^—M • — (O^Zl-Zn^l) 

m 1 — m n : Wfi^tSt ( 0 < m 1 ~m n ^ 1 ) 

- (2) 



VA>VB4OT N ^-U^^B-oHBffiB^a 

[0 0 8 7]^ 01Ot/fNt7n-f-t^h*#I 10 
Its ^U0 1T\ *yh7^1 1 3i:gl?ii 

[0 0 8 8] Lctli KBB^lB^fc-rSJfcftte^ 01 



[0092] ^yay/^y^/ih- 

&T?*£o jS l-jS3ti^fnM r 1 j T?g|t><D2~2 

# roj fcas«re.a6So nj toftDtw^^yi 

[0 0 9 3] jS, (2) iC^T. V x, Vy, V 

Ztt^ j£ (1) fcRia|7»*So 50 



[0 0 9 4] El 1 OWfy^S 1 5T*W\ ±13 Cj3 

K jS2 N 0 3) ^3^oi*^^<?)^nfn^^^ 

/>(DSWiVx, Vy, VzOffiD^aoti^) © 
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(Xt^7°S 1 6) o 

[0095] S (2) OpRffiM^ffll^cffKffi 

[0 0 9 6] it— l o l o#-r— ^;l/fcftllft 

Ell (a) fc^tfeO^SttSo 01 

[0 0 9 7] 01 1 (b) fctt^ Sll (a) IC^bfc 

^yayA©IWBS : V x = k l 

= l . 
-o. 

^Uy^AOffHBIWR: Vy=ll 

= 1 . 
- 1 . 

ItwSAOffWffillR : v z =m 1 

= 1 . 
= 0. 

i48. ctife** (2) ©IMBH»Wfc«X*r*fcN 

(1) (jS K |3 2, jS3) = (K 0, 0) <0fc* 

-&) , 

W 1 = 0 1 •Vx + 02«Vy+03*V.z 

= 1 . 0-0. 94-0. 0 • 1 . 0 + 0. 0*0. 37 

= 0. 9 

(2) (j3 1 . £2, J3 3) = (0, K 0)6D^^ 

-Vx+02-Vy+0 3-Vz 
-0. 0-0. 9+1. 0-1. 0 + 0. 0-0. 37 
= 1 . 0 

(3) (0 1. jS2, |S3) = (0, 0, 1) <D£% 

W3 = )S 1 •Vx+02-Vy+03-Vz 

= 0. 0-0. 9 + 0. 0*1. 0 + 1. 0-0. 37 

-0. 3 7 

£^T, W3<WKW2tft5OTs tt— ^AfcT-ftl 
[0 10 0] Xf^^Sl 6 TfOaWfflaiJWW* 

[oioi] HI l 2 tc^iry h»#H8 
LT\ *t-^l o 1 WJBSyy v^»cH3W*fr*JB*b 
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CD!lfifl«o~l<sD|IBfciRSaJ;5^ JSS^ffi 
T2 0J ) ^J5^T N &S<D«fc5fc#»T^So 
[0 0 9 8] (l/CPUtttt©M9 — X2 0 

mi 1 (b) ^L7c{(^rfflV>T, ^VnvA, 

yyy^A, ^-^A^n^n^wMis -te*-^ v 

x, Vy, Vz#*3&So a— tffcl^ ft^fi7 0 P 

K 1 — K n= 1 1 — 1 n=m 1 — m n = 1 . 0 
10 k.ti:%>o 

[0 0 9 9] cfc^T. 

• X 1 + k 2 • X 2 
0-0. 7+1. 0-0. 2 
9 

• Y 1 + 1 2 • Y 2 
0*0. 4+1. 0-0. 6 
0 

• Z 1 +m2 • Z 2 

0-0. 2+1. 0*0. 17 
3 7 

IfrS&S^v ^ 5 * - 5 <D 5 % N WfflMSOfflfc: 7 -f — 
[0102] SiW*fB¥fc'rafc«)fc % Hi 

30 [0 1 0 3] rL-^, *y hy-^ 1 1 3fc» 

^-fV^^iJ 1 0 9±^EPJSljT f -^^, RIC 
<^-fV^^eU 1 0 9+cDt— >0V3 0 2^tStt^nfc 

^-7x-x nu*^ by— ^ 113, Ifl^y^ 
7x-Xl 0 5&H8T1t— m 0 1 ft©* l> 1 

0 3+tCfKTl^n^ (Xf7 7°S 2 2) o 

[0104] ^r%£. it— i o i by-^ i i 
40 3rt©^T<Dyv y^ i l 4, ^vnyi o 7&c£fbT 
51«0«gl 1 3aLT7 0i ;y^A7^?^A7ny 

[0 105] *y 1 1 3rtO^T07°U 1 

1 4. ^V371 0 7fct9w*l 0 KDS^CJS^U 

^^y^^ij±io9, ii 9ic$>z>&T—yMzmft 
snw5^7^^-^**7 k?— ^ i i 3«ibTit 

— i o i o^wv^y 1 0 3fcJM£ (Xf^/S 2 
4) o 

[0106] it— /<U o n±;><-f v^+ry l o 3±fc3SS 
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g-^ynyi o 7, =g-:7y v£ l l 4^tc N s ( l ) © 

[0 1 0 7] 5£ (1) ©fPMfi^fll &<£(,->£>©, -T^tJ 

1 1 4 1CMU ^-fV^'J 1 0 3±W&*fi£ftfc 
(Xx>y7°S 26), 10 

v t = <amw& m /mmicfrtfivitvm (#) ) 

x (e/XfA©t#«i^t» 

[0111] 



VT= (Vt+Vt-1 +--- + V t -n) /n 
n : ^MLtcmmMV®. 



[0108] h^<Dmmm^^»tcy 

jUD^—m 0 1 (Xf^yS 2 7), 

[0109] ^—/^i o i a, yy >^^p.i*t)1^ 
#ttt w^os/x^cDfittttfca^ (3) 

[0 110] 



(3) 



(4) 



Iff 



30 



(Xf>^S 2 9) „ 

[0 1 12] MC^ 5$ (3) (4) &m^rt7w#<D 

[oi 13] y-—;^ i o i ©^-r^^ey i o 3 mit^ 
m 1 3 \c^k-ri. ? & mmn^iDmm^-f^mm 

StiTVSo HI 2lc^-T<fc^fc, en»mBs BUWM 

[0 1 14] ZL<Dy— :/;V_h©ffi£u 5$ (3) £rffl(^ 

©yy v^ic-p^t (ccm 7"v^a) ©>m 

V t 2 N V t 3) *5f<i6So 

[0 1 15] &*3, 5$ (3) k:#5t,^ r^X-ri^©ft 

#Ktt*«-rfl5»j fctt, Bi 3 ©Ay 3 V a., 

#A, U— AA©C PUft.#^©¥*ll^s j&gfCjSCT 
iSS&ffi (cc^te T2j ) ^iHCTsR&So cnti 

V t 1 = (fcWJtem (ft) /EPMfcfrfro*: 

= 4/ (4 0/6 0) X 0. 6 
= 3. 6 

v 1 2 = (mmm. gbo /ew^^o^ 

= 1/(3 0/6 0) X0. 8 7 
= 1 . 7 4 

Vt 3 = (BJJSMfcfR (ft) /8lJ&iJte*P*)>o7fcR#W (») ) 



m±w<Jk&<DX\ fm<D±%%i-fv >$ic\±mmm 

[o l 1 6] V t l ©»tH©|^©^X-rA©m?S«SI« 
^TflHRtix HI 3cfcf9, 
(3 0+4 0 + 2 0) -2/3 0 0 = 0. 6 

-e&y, v t 2©wm©i^©^x7 i ^©A#«si^*'r 
®a, m i 3 <fc y 

(2 0 + 8 0+30) -2/3 00 = 0. 8 7 

«»«s pg i 3 .J; y 

(4 0+5 0+5 0) -2/3 0 0 = 0. 9 3 

[0117] sjt, s (3) ic&^T, mmfofrfr-o 

y, V t 1 ©»ffl©^k:« (4 0/6 0)^ Vt2C 
*ffi«D|»fc:fci: (30/60) V t 3(Dwm<omcte 

(3 0/6 0) 
[0 118] iot, 
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= 4/ (3 0/6 0) X 0. 
= 3. 7 2 

[0 1 19] ±E3^iDS«Bl»J»fi (VtK V 

t2, vt3) fy^yv^^ommm&^mmvT 

VT= (VtK Vt2 N Vt3)/3 
= (3. 6+ 1 . 7 4 + 3. 7 2) /3 
= 3 . 0 2 ( p p m) 

^^^o toi^ 0 5<d^-/^i oio^yy^7 

^p< — ^CD5^£> rTOljajgj cDft^bT, 7>r— 
y^£tu W^b&«t'5*flMffiM*V N WfccfcSffMffifli 

[0120]^ (KDy^-V^V^mt (2) ^ 
fm^©»tt5o £7^ 05, 126, H9©#^5 

[0121] wa«>Hi o<Dfwrr?H\ ww7*— 

^yayAOMBIt :Vx=k 

= 1 . 
= 0 

yUV^AOMWtSc Vy = 1 
= 1.0- 
= 1.0 

v-^A(Dmmmm - v z= m 

= i 

= 0 

^a^o cnssa (2) mmmmmaxxT^o 

[0 12 7] tn^ IBSOi^tBCia!), 
o. o — i. o*>fifr&£Sk£>£*r£o T&t^, Mx. 
&\ j8 1, 13 2. P3Wn€W^^ts 0. 1 — 
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